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Abstract 
This paper aims to determine whether facilities located in low-income and minority 
communities are adopting voluntary environmental management systems based on the ISO 
14001 model with greater frequency than facilities located in more affluent communities.  
Using a sample of 615 facilities that participated in an EPA funded project, the study 
develops a methodology drawing from the environmental justice literature to test this 
possibility.  The study finds that facilities in environmental justice communities were twice 
as likely to adopt formal EMSs.  The findings of this study also confirm the importance of the 
spatial definition of “community” in the determination of whether an area is minority, low 
income or both. 
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Chapter 1:  Introduction  
 
Many cities throughout the United States are involved in attempts to remedy or mitigate the 
effects of ecological degradation within their jurisdictions.  The programs and policies that 
are instituted often direct efforts within historically disadvantaged areas that have been 
disproportionately affected by the siting of facilities inimical to the natural environment and 
by industrial facilities that generate pollution and toxic waste.  The purpose of this paper is to 
provide a framework through which planners may consider a new tool to further these and 
other environmental quality aims – the International Organization for Standardization (ISO) 
14001 environmental management system (EMS).   
 
In doing so, I briefly sketch a theoretical and practical case for how EMSs based on the ISO 
14001 model may be incorporated into the larger planning tool box and directed toward 
issues of public health and welfare that are affected by environmental quality and equity.  I 
draw on the EMS literature that has been developed to create a model for the EMS adoption 
decision that incorporates demographic considerations and apply the paradigm of 
environmental justice (EJ) to develop these measures.  Though the lens of EJ, I investigate 
the claim that adoption of EMSs have the potential to reduce environmental liability at 
facilities that adopt these systems.  I review the methodology that has been developed to 
investigate EJ claims and apply this methodology empirically to 615 industrial facilities 
located within the continental United States.   
 
The results of this study provide evidence that facilities located in EJ neighborhoods are 
more likely to adopt EMSs than are facilities located in more affluent neighborhoods and 
suggest that planning officials may be able to leverage these systems as a instrument to 
address EJ issues; and more broadly to improve land use decisions as they relate to 
environmental quality.  The findings contribute to the EMS literature by introducing a new 
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variable to measure environmental liability and shed light on methodological issues that 
have challenged the EJ research paradigm.  Finally, the results address concerns related to 
the spatial measurement of “place” that have broad implications for future planning research 
projects that aim to investigate a variety of phenomena at the neighborhood or community 
level. 
 
This paper begins with an overview of the ISO 14001 EMS and proceeds to a discussion of 
the applicability of EMSs based on this model to land use planning and development 
management.  I then turn to a consideration of the EMS literature that has been established 
to explain why organizations chose to implement formal EMSs.  I develop an argument for 
inclusion of demographic variables into these models to account for adoption motivations 
that seek to reduce environmental liabilities at the facility.  I then draw on the EJ movement 
in the United States to illustrate the link between facility location, environmental liability, 
land use planning and EMS adoption. I develop a model of the EMS adoption decision and 
generate nine hypotheses.  The data and methods that are used to test these propositions are 
described in detail.  Finally, results are presented and analyzed and I return to a 
consideration of the potential for formalized EMSs to assist local policy makers in addressing 
environmental quality and equity concerns. 
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Chapter 2:  Motivation of the Study 
 
In their desire to improve the health and welfare of the public, planning professional 
consider a wide range of tools.   Over the course of planning history, a variety of approaches 
have been adopted to achieve these aims.   During this time various methods have been 
applied to problems ranging from public sanitation issues (Andrews 1999) to creating more 
aesthetically pleasing designs which reconnect people to the public function of cities (Jacobs 
1961).  What is clear is that the efficacy of these approaches is continually shaped by political 
forces which make some options more feasible than others.  The politics of the early 20th 
century allowed Mulholland to acquire water resources for the city of Los Angeles at 
substantial cost to the environment and other communities.  Today, planners are more aware 
of the equity and environmental issues that must be balanced with the public need.  This 
study is motivated out of a desire to consider policy alternatives that reflect a turn to more 
“sustainable” development. 
2.1 Environmental Management Systems:  Definition and Potential 
In 1995 ISO designed an EMS as a tool for organizations to better manage their 
environmental issues.  While EMS is a relatively broad term that could be used to describe 
any number of environmental management programs (e.g., the chemical industry’s 
Responsible Care, the European Union’s Eco-Management and Audit Scheme), the basic 
mechanism driving all these systems is derived from Deming’s (1986) continuous 
improvement model.  The model consists of a four-step cycle (plan, do, check, act) aimed at 
improving overall management quality.  
 
The ISO standard defines environmental management  as “that part of the overall 
management system which includes organizational structure, planning activities, 
responsibilities, practices, procedures, processes and resources for developing, implementing, 
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achieving, reviewing and maintaining the environmental policy” (Lamprecht 1997).  The 
standard consists of five steps aimed at supporting environmental quality within the context 
of socio-economic realities. Facilities that adopt EMSs establish an environmental policy 
statement; create a plan to address environmental concerns by systematic consideration of 
the impact of their activities on the natural environment and the establishment of goals and 
objectives to address those impacts.  Adopting facilities also develop procedures to 
implement, monitor and review the effectiveness of the system.  Ultimately, adoption of the 
system should provide the organization with a tool to direct activities toward more 
sustainable development (ISO 2002).  Table 1.1 illustrates the relationship between Deming’s 
(1986) continuous improvement model and the ISO 14001 standard. 
 
Table 1.1:  Relationship between ISO 14001 and continuous improvement model 
ISO 
Paragraph
Paragraph Title Deming Model
4.2 Environmental Policy
4.3 Environmental Planning Plan
4.4 Implementation and operation Do
4.5 Monitoring and corrective action Check
4.6 Management Review Act  
From Lamprecht 1997 
 
Since the introduction of the ISO EMS standard, approximately 2,000 facilities in the United 
States have adopted an ISO 14001 certified EMS (Andrews et al. 2003).  Other organizations, 
though choosing not to certify their programs, have instituted a suite of environmental 
practices that are equivalent to or based on the ISO 14001 model.  More widespread adoption 
of these practices stems in part from an increasing realization of the potential of the system 
to provide “… advantages [for business] in financing, insurance, marketing, regulatory, and 
other areas of operation” (ISO 2002).  For instance, facilities that have adopted EMS report 
improved environmental performance with respect to a variety of environmental indicators 
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(Melnyk et al. 1999; Berry and Rondinelli 2000; Florida and Davison 2001; Andrews et al. 
2003), increased management efficiency, reduced liability, and improved image and branding 
value (see for example Hart 1995; Christmann 2000; Coglianese and Nash 2001; Darnall 2002; 
Andrews et al. 2003, Andrews, Hutson and Edwards forthcoming).   
 
Furthermore, business is interested in EMS adoption as a possible deterrent to more 
widespread or stringent environmental regulation, as a means to protect reputational assets 
and as a method to standardize environmental practices within the organization or sector 
(Andrews, Hutson and Edwards forthcoming).  Corporate interest in EMS also extends 
beyond the entity directly responsible for any potential environmental impacts.  For 
example, lending institutions are interested in ISO 14001 EMSs as a source of risk reduction 
since they may be held liable for the environmental behavior of debtors under superfund 
legislation (Murray, Kelly and Ganzi 1997).  Outside of the business community, EMS 
adoption has garnered the attention of environmental activists, governmental regulatory 
agencies and academicians concerned with environmental policy and business strategy.  
Environmental activists see potential in EMS adoption for greater participation by 
environmental non-governmental organizations (NGOs) as well as private citizens in the 
organization’s decision-making process where management of environmental issues are at 
stake (Morrison, et al., 2000).    
 
The potential of the systems to increase environmental performance and foster greater 
transparency in facility operations is one factor that has lead to more widespread attention 
within the regulatory realm.  In fact, the United States EPA encourages the adoption of EMSs 
for a wide spectrum of organizations and uses the ISO 14001 model as a basis for EMS 
implementation guidance at facilities with severe compliance issues (EPA 2001).  
Furthermore, government has begun to apply the standard to their own operations.  For 
instance, in the year 2000 President Clinton mandated that each appropriate Federal agency 
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implement an EMS; the Bush Administration reaffirmed the order.  The move to adopt EMSs 
in the public sector has not been limited to Federal agencies alone.  In fact, EPA has 
sponsored a number of pilot programs through Global Environment and Technology 
Foundation (GETF) that aided development of an EMS in 32 municipalities between 1997 
and 2002 (GETF, 2002).   
 
For planners, the increasingly widespread adoption of EMSs by these organizations and 
business interests presents a unique opportunity to address long-standing issues such as 
environmental justice and environmental quality by increasing our understanding of how 
EMS may be applied to planning issues, which organizations are adopting EMSs, and where 
EMS adopters are located. 
 
2.2 Land Use Planning1 
In practice, facilities that adopt formal EMSs should be able to better manage the 
environmental impacts of their operation and have some mechanism in place to document 
and respond to the concerns of interested parties outside of the organization.  In theory, 
these systems have the potential to inform planning officials on the environmental 
performance of facilities that are located or seeking to locate within their jurisdiction and 
bring interested parties into the facility’s environmental planning process where the goals 
and objectives of the management system are evaluated and established.  As such localities 
may use these management systems as a factor in the decision to allow or exclude specific 
land uses in a particular area, promote community involvement in the quest for solutions to 
environmental problems, and to address the impact of municipal operations on the 
environment. 
 
                                            
1 I wish to thank Pete Andrews for his thoughtful advice and suggestions to broaden this discussion past community 
involvement and zoning issues. 
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Local governments have a long history of involvement in determining the acceptable use of 
land within their jurisdiction.  The right of government to make these decisions was codified 
by the passage of the Standard State Zoning Enabling Act of 1922 and the landmark 1926 
Supreme Court decision Village of Euclid v. Ambler Reality Corporation.  The importance of 
the Euclid case was that it established the right of local government to separate land uses that 
were deemed incompatible.  This separation led to the common practice of creating different 
zones for residential, commercial and industrial land uses.  The concept of comprehensive 
zoning is one of exclusion in that only those uses approved by the zoning ordinance are legal.  
The segregation of uses should protect certain areas (e.g., residential) from noxious land uses 
and in general promote the public welfare (Rohan 1978, Corburn 2004).   The right of the 
municipality to exercise its power over the use of land has not gone unchallenged, however.  
Numerous legal challenges have led to systems for determining acceptable land uses that are 
as varied and complex as the governments that administer them.    
 
For instance, early proponents of zoning realized a need to compromise the strict application 
of zoning ordinances in light of pre-existing land uses.  To this end, the concept of non-
conforming uses was developed to avoid public and judicial opposition to comprehensive 
zoning (Rohan 1978).  The general idea underlying the concept of non-conforming uses is 
that pre-existing land uses that are not compatible with allowed future uses (e.g., an 
industrial facility within a designated residential or commercial area) can be continued 
though a number of restrictions are placed on the ability of property owners to expand, 
rebuild or alter existing structures.  The idea at the time was that over an extended period 
these inconsistent uses would disappear and create a more homogenous land use pattern 
within the established land use zones.  The application of non-conforming use statutes does 
not appear to have achieved these goals (Fishman 1978).  Instead, several forms of 
administrative relief – variances, special use permits, and conditional use permits for example 
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– have been developed that allow property owners to use land in a manner that “..depart[s] 
from the …  requirements of a zoning ordinance… ” (Rohan 1978).   
 
It is within the context of these latter land use controls where the value of EMS to the 
planning community is apparent.  For instance, variances allow property owners to use a 
parcel or tract of land in a manner that contravenes the local planning ordinance.  Such 
actions are partly justified based on economic reasons because they allow property that 
might otherwise remain fallow to acquire a productive use (Rohan 1978).   From a legal 
standpoint, variances also provide for relief when a tract of land is uniquely different from 
other tracts in the vicinity and is thus subject to undue burdens by the zoning classification 
that has been imposed on the area.  While some have argued that the laws which authorize a 
grant of variance are vague and lead to indiscriminate concessions which may contribute to 
under development in certain areas (Rohan 1978), conditions may be imposed on the 
variance that protects the surrounding area from the negative impacts of some land uses.   
 
For instance, in some cases it may be desirable to allow industry to continue to operate or to 
begin operation in a residential zone in order to promote the economic development of a 
neighborhood or community even though planners may be concerned about the 
environmental impact of such a decision.  In cases such as these, requirements can be 
imposed on the property owner to protect the health and welfare of the community as a 
condition of the variance (e.g., wastewater treatment installation).  The presence of – or a 
specific requirement to adopt – an EMS would provide some safeguards to the community 
and confer a measure of justification for approval by the planning authority when 
considering the request given the expected influence of EMSs on environmental 
performance.   
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Furthermore, the adoption or decision to adopt an EMS can be incorporated into more 
advanced forms of land use and development decision making.  For instance, as the 
limitations to traditional Euclidian zoning practices have become apparent some 
communities have experimented with alternative methods of controlling land use and 
development.  In some cases, performance based zoning ordinances are enacted to guide 
planning decisions and incorporate greater flexibility into land use regulation.   
 
Under the performance zoning paradigm, traditional zoning is given greater flexibility by 
incorporating standards that a proposed land use must meet before the use is approved.  
Performance standards allow for the quantification of both positive and negative impacts and 
also allow for a wide range of government objectives to be considered – such as limiting the 
effect of development on public infrastructure, protecting the environment and guiding 
development and re-development (Ottensman 1998).  So long as the development meets the 
standard and does not impose “negative” impacts, the use is allowed.  For local governments 
that employ performance based zoning, credit can be given to organizations that have 
adopted or that plan to adopt an EMS based on the expectation of improved environmental 
performance, a commitment to management of environmental impacts and a dedication to 
regulatory compliance.   
 
2.3 Public Participation 
The value of EMS to the planning profession is not limited to land use and zoning decisions 
exclusively.  As has been previously noted, organizations that adopt EMS have the potential 
to allow for greater community involvement in the environmental decision making process.  
While the role of environmental NGOs and other interested parties in the EMS process has 
not been well established, at least one large scale study has investigated this potential.   
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The National Database on Environmental Management Systems (NDEMS) was a 
collaborative effort of the University of North Carolina at Chapel Hill and the Environmental 
Law institute to investigate the impact of EMS adoption on facility behavior with respect to 
six dimensions including the involvement of outside parties in facility environmental 
decision making (Andrews et al. 1999).2  The results of this project show that while few 
facilities involved local citizens groups prior to adoption of a formal EMS a majority intend to 
institute or expand procedures to enhance the possibility of involvement by outside parties.  
Relatively few of the facilities reported that no involvement by outside parties was a future 
possibility (Andrews et al. 2003).   
 
Data from the NDEMS project – which are available online – show a wide range of parties 
were involved at these facilities including local environmental groups, private citizens, city 
and county advisory boards as well as local planning commissions.  While the results do not 
show definitive proof that EMS adoption will necessarily led to greater involvement of 
parties from outside the facility gates, the results do establish precedent for involvement by 
the public, their representatives and planning officials in facility environmental decision 
making.  Furthermore, the results highlight the potential of EMSs to foster a more inclusive 
role in decisions that influence how facilities manage the impact of operations on the natural 
environment.  This aspect of EMSs is particularly conducive for planning organizations or 
individual professionals who wish to focus on community centered or advocacy planning 
tactics to address environmental concerns within their jurisdictions. 
 
2.4 Municipal Adoption 
Of course there are other direct ways in which local communities may employ EMS to 
address environmental issues.  As noted previously, even though the standard was largely 
designed by and targeted toward industrial organizations, it has garnered the attention of an 
                                            
2 With support of the EPA Office of Wastewater Management. 
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increasingly wide number of organizations.  EMSs are now adopted by government facilities 
such as universities, departments of transportation, public service utilities, military 
installations and city governments (Andrews et al. 2003).  Aside from the managerial, 
reputational and compliance benefits that private sector facilities have gained from these 
systems, government facilities are may also gain an effective tool to carry out environmental 
missions and act as an environmental leader for their community (Andrews et al. 2003).  
Furthermore, both government and private sector organizations are expected to benefit from 
a reduction in liability that may lead to lower costs (Andrews et al. 2003, GETF 2002) which 
in turn lead to increased organizational efficiency and profitability.   
 
These considerations lead to two key questions that planners should consider in the 
assessment of the potential for EMSs to address land use and environmental planning 
concerns.  First, we should understand why positive decisions to adopt EMSs are made.  
Second, we should understand where these facilities are located as they relate to planning 
challenges. 
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Chapter 3:  Motivations to Adopt EMS 
The question of why organizations adopt EMS has been taken up by a number of researchers 
that have employed a variety of theoretical constructs to understand the adoption decision.  
In general, the decision to adopt an EMS is predicated on the ability of these systems to add 
value to the organization (Darnall and Edwards 2004).  EMS adoption is expected to increase 
employee involvement in the management process and thereby allow for greater efficiency 
in operation and to exit from environmentally hazardous processes that are costly to the 
organization (Darnall and Edwards 2004). 
3.1 Organizational Resources and Capabilities 
The resource-based view (RBV) of the firm suggests that business units gain a competitive 
advantage over rival firms by development of such management competencies that are firm 
specific, difficult to replicate and socially complex.  Researchers interested in the evolution 
of advanced environmental practices such as EMS have extended the basic RBV theory to 
environmental management and have developed a number of measures to examine the 
influence of these resources on EMS adoption as well as environmental performance 
outcomes (see for example Hart 1995, Russo and Fouts 1997, Christmann 2000, Florida and 
Davidson 2001, Darnall 2001, Andrews et. al. 2003, Darnall 2003, Darnall and Edwards 
2004).   
 
More specifically, researchers have found that facilities experienced in quality management 
systems and pollution prevention planning have developed internal competences that aid 
development of more advanced forms of environmental management such as EMS (Melnyk 
et al 1999, Corbett and Cutler 2000, King and Lennox 2001).  It is expected that facilities that 
have developed these competencies are more likely to adopt EMS than are facilities that have 
not. 
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In addition to the management competencies discussed above, other facility resources have 
the potential to influence the decision to adopt advanced environmental management 
practices.   For instance, larger, more complex facilities may be better able to leverage their 
human capital to adopt advanced management practices (Darnall 2003).  Likewise, facilities 
that belong to larger organizations or that are part of a publicly traded firm may have greater 
financial and technical assets that can be leveraged to adopt an EMS (Darnall 2003, Darnall 
and Edwards 2004).  It is expected then that facilities with greater access to resources are 
more likely to adopt EMS than are facilities with less resource availability. 
 
3.2 Existence of External Pressure  
Furthermore, facilities face different types of environmental management challenges and 
pressures with respect to the industry in which they operate.  For instance, manufacturers of 
parts and accessories for the Big Three automakers are required to adopt an EMS in order to 
remain in the supply chain of these vehicle manufacturers.  Facilities in the chemical 
industry have incentive to participate in the Responsible Care© management system as a 
means of protecting their collective environmental reputation (Andrews, Hutson and 
Edwards, forthcoming).  Other sectors such as plastics or metal coatings are further down the 
automaker and chemical producers supply chain and may have less incentive to move on 
EMS adoption right away.  It is expected that industrial classification will affect the 
likelihood that a facility will adopt an EMS. 
 
In additional to industrial pressures to adopt EMS, State and Federal agencies have likewise 
begun to provide incentives to facilities that adopt such systems and in some cases to require 
adoption as part of legal settlements (EPA, 2001).  Furthermore, EMS adoption is becoming 
increasingly common throughout the European Union and Asia.  Facilities that are owned by 
foreign corporations or that export their products may face additional pressures to adopt.  
While the importance of such pressures are not well established as it relates to actual 
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adoption of such systems, the potential for substantial influence on facility level 
environmental behavior is clear.  It is expected that facilities that perceive strong pressure 
from business or government interests will be more likely to adopt EMS. 
 
3.3 Environmental Liabilities 
Other factors are also important considerations in the decision to adopt EMS.  For instance, 
Darnall (2003) found that firms with poor environmental performance records may adopt 
EMS in the anticipation of less regulatory scrutiny.  Furthermore, Anton et al. (2004) reports 
that more polluting firms were more likely to adopt a “more comprehensive” management 
system.  We can extend these findings to the facility level and suspect that facilities with 
relatively less impressive environmental performance records are more likely to adopt EMS 
than are facilities with more satisfactory environmental performance results. 
 
Finally, numerous anecdotal and survey based analyses suggest that facilities are adopting 
EMS as means to reduce environmental liabilities (see Andrews et al. 2003, Darnall 2003, 
GETF 2002).  The empirical evidence to support these claims is limited and direct 
measurement of reduced liability (e.g., changes in insurance or interest rates) due to EMS 
adoption are difficult to obtain.  Anton el. al (2004) do, however, show that firms faced with 
greater future liabilities adopt more rigorous EMS.3  While these findings hint that EMS 
adoption may be more likely at facilities that face greater environmental liabilities, the 
researchers measured only the number of environmental practices adopted without 
considering whether the practices were consistent with any definition of a formal EMS.  In 
addition, the measure of liability that was used supposes future, not present liability.  I 
propose that facility location may be a better proxy of environmental liability because it 
shows a direct connection to present and future liabilities.   
 
                                            
3 Future liabilities were measured by the number of Super Fund sites for which the firm was listed as PRP. 
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More specifically, I argue that racial, ethnic and income demographics of the neighborhood 
surrounding the facility influence the EMS adoption decision with respect to environmental 
liabilities.  The influence stems from the present and future liability that facilities face if they 
operate in communities composed of disproportionate numbers of these groups.  Figure 3.1 
represents graphically the factors that influence the EMS adoption decision. 
 
Figure 3.1:  Influences on facility EMS adoption decision 
 
 
Adopted from Darnall and Edwards 2004 
 
  
   EMS   
Adoption   
Decision   
Organizational Resources   Access to :    
   Parent company  resources    
   Potential  in human  capital    
Capabilities   Prior :    
   Continual improvement  experience   
   Enviro nmental      management expertise   
External Pressure   Existence of :    
   Governmental  requirements   
   Industry and supply  chain mandates   
Environmental Liabilities   Prior :    
   Environmental  performance    
   Location decisions   
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Chapter 4:  Environmental Justice:  Planning Issues 
The most obvious implication for facilities that operate in neighborhoods with a 
disproportionately high population of minorities or ethnic groups is one of discrimination 
based on Title VI of the Civil Rights Act of 1964.  The liability issue that arises in this 
instance is the potential for lawsuits that can be costly in terms of financial and reputation 
resources to a firm that is accused of racial discrimination or nuisance (Gerrard 2001; 
McCluskey, Huffaker and Rausser 2002) as it relates to environmental quality.  In this 
respect, the issue of environmental justice is a salient lens through which we can examine 
the relationship between land use planning, corporate environmental liability, and EMS 
adoption. 
4.1 The Environmental Justice Movement 
The term “environmental justice” has become part of the popular lexicon of policy analysts, 
planners, public health professionals, economists and business strategists.  The term is 
synonymous with the idea that certain populations are subject to a disproportionate share of 
negative environmental impacts or hazards than are the general population.  Ash and Fetter 
(2004) capture the inclusive nature of a term that researchers and theorists also define as 
“environmental racism” and “environmental equity” (Rhodes 2003).  The authors state that:   
 
The study of environmental justice examines differential 
availability of environmental amenities or exposure to 
environmental disamenities on the basis of socioeconomic, 
ethnic or racial difference.   
 
The origin of the environmental justice (EJ) movement in the United States is often traced to 
the 1982 protest over a waste disposal site in Warren County, North Carolina (Bullard and 
Johnson 2000).  The Warren County protests were, however, not the first time persons of 
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color had attempted to bring attention to siting practices they believed were discriminatory.  
A 1979 lawsuit challenged the decision of the Texas Department of Health to permit a solid 
waste facility in Harris County.  The United States district court rejected the defendants’ 
injunction request claiming that the plaintiffs did not show that the state decision was 
“… attributable to an intent to discriminate on the basis of race.” (Bean v. Southwestern 
Waste Management, Inc., 1979).  In contrast to the Bean decision, protest over the proposed 
Warren County landfill appeared to garner greater national attention and add fuel to the 
movement.  The protest led to over 500 arrests and initiated federal inquiry into hazardous 
waste landfill siting decisions in 1983.  Bullard and Johnson (2000) asserts that the Warren 
County case brought the issue of environmental justice to the public’s attention and served as 
the impetus for greater inquiry into the relationship between race and the location of 
environmentally toxic sites.  Since then EJ concerns have expanded from a focus on toxic 
waste sites and dumps to include emissions from currently operating facilities (Andrews 
1999). 
 
While the importance of the Warren County protests should not be minimized, until 
recently the EJ movement has occupied a more peripheral status (Bowen 2001) and was 
possible because of the Civil Rights and environmental movements of the 1960’s and 1970’s.  
Rhodes (2003) identifies a number of factors leading to the emergence and recognition of EJ 
that include social, economic, health and technological influences.  The author attributes the 
successes of the Civil Rights movement as one important factor in that the struggles of 
African-Americans to acquire basic freedoms provided a “… .blueprint for how to bring a 
community together to …  protest, to put together a policy agenda and to affect change” 
(Rhodes 2003). These lessons, combined with a shift toward greater popular participation in 
the environmental movement during the late 1970’s (Andrews 1999) led to a wider spectrum 
of coalitions (Bowen 2001) to call for “… an end to the disproportionate burden of 
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environmental impacts on racial and ethnic minorities and poor communities.” (Andrews 
1999).  
 
Thus began a trend toward increasingly wide acceptance that poor and minority 
communities are subjected to greater environmental risks (Lester, Allen and Hill 2001).  The 
culmination of the movement held in the 1994 signing of Executive Order 12989 by 
President Clinton.  The order directed federal agencies to make environmental justice an 
explicit part of their mission and to further study environmental risks originated by federal 
activities.  In doing so, the order placed EJ firmly on the federal agenda. 
 
While a substantial number of studies have shown a reliable association between toxic 
facility location and EJ communities, some are not convinced that the empirical evidence to 
date is sufficient to show institutionalized discrimination as the driving factor (Bowen 2001; 
Lester Allen and Hill 2001) and as such are skeptical of the issue’s agenda status.  Some 
scholars suggest that markets, rather than discrimination, explain the associations that have 
been revealed by prior investigations (Adler 1999; Block and Whitehead 1999).  Williams 
(1999) provides the following synopsis of the market argument which accounts for the 
companies’ locational decisions: 
 
A firm locates a plant in a particular place to minimize costs and 
maximize returns. The neighbors dislike being so close to the 
new facility and move away. Insofar as out-migration exceeds 
in-migration, the diminished willingness to move into the area 
will tend to lower property values. As property values decline, 
real estate prices and housing rents become more affordable for 
those with lower incomes. Insofar as people of color are found 
within the lower income groups, then the area adjacent to the 
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facility could gradually become a low-income community of 
color. To the extent that the original neighbors were white, 
then the new community has become racially different from its 
predecessor. The dynamics of the market could thus explain the 
greater percentages of persons of color around noxious facilities. 
 
The implication of the market argument is that populations adjacent to environmental “bads” 
have made a rational economic choice to trade environmental amenities for “cold hard cash” 
(Block and Whitehead 1999).  One assumption of this argument is that these populations 
weighed the value of increased employment opportunity and lower rents against 
environmental quality.  As a result, the concept of EJ is indefensible in a free-market 
economy (Block and Whitehead 1999).  However, the market argument subsumes a number 
of neo-classical assumptions that simply cannot be reconciled.  One of the key flaws rests on 
the assumption that economic actors of interest are free to enter into agreements over 
acceptable uses of property or land (Block and Whitehead 1999).  In fact, there is substantial 
evidence within the decision theory literature to suggest that the standard economic model 
of consumer behavior is not an appropriate measure of individual valuation with regards to 
environmental amenities (Ritov and Kahneman 1997).  Furthermore, as discussed previously 
the acceptable use of land has been controlled by local government for over three-quarters of 
a century. 
4.2 Environmental Justice as a Planning Concern 
What is more relevant is that zoning practices in the broadest sense have been applied not 
only to land uses, but also to races and classes of the population (Rohan 1978, Rabin 1989, 
Maantay 2002, NAPA 2003).  In some cases low income or minority neighborhoods were 
zoned for non-residential uses (Rabin 1989), which may have led directly to environmental 
injustice.  As such, the actors in the market driven EJ argument may indeed act rationally, 
but the argument that is made cannot be justified – at least one of the actors was not free to 
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negotiate the terms of their locational preferences.  In fact, the landscape had already been 
titled to exclude low-income and minority populations from protected areas such as 
suburban communities where environmentally toxic facilities are less likely to locate (Rohan 
1978), and by granting exceptions and special treatment that unfairly disadvantage urban 
neighborhoods where low-income and minorities are more likely to live.   
 
Of course the actions of planning officials alone are not responsible for the inability of poor 
or minority individuals to escape environmentally challenged neighborhoods.  Realtors and 
banks routinely controlled when and where blacks and other minorities were able to live by 
redlining neighborhoods, denying loans or charging disproportionately high interest rates to 
minority customers.  The lessons here are two-fold.  First, environmental justice issues 
cannot be satisfactorily explained away by using a market-based reasoning without formal 
consideration of the restrictions on minority and low-income individuals to negotiate 
preferences.  Second, if the tools of the planning profession have enabled some to engage in 
practices that have contributed to the problem of environmental justice – whether 
intentionally or unintentionally – certainly we must develop adequate tools to help address 
the problem.   
 
Some non-profit and professional organizations recognize the need to find solutions that 
improve communities where EJ is a concern by taking an active role within communities.  
For example, small grants from the EPA have been used by a variety of NGOs to educate 
communities about local environmental conditions, integrate EJ into community health 
nursing and economic development programs, and to foster community involvement in the 
restoration of local environments.  In contrast to these place specific efforts, other 
organizations have sought to better understand the origins of EJ in a search for more 
generalizable solutions.  For instance, The National Academy of Public Administration 
(NAPA) in collaboration with the EPA Office of Environmental Justice undertook a three 
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part study to understand the link between EJ and local planning efforts as a method to 
identify solutions at the federal, state and local level (NAPA 2003).   
 
The recommendations made by the NAPA panel are the result of in-depth case studies from 
five communities and represent a desire “… to help the public understand how land use 
planning and zoning relate to environmental justice, both in terms of resolving current issues 
and preventing future problems” (NAPA 2003).  The panel identified four primary categories 
that must be considered by local government to address EJ issues: 
 
• leadership and accountability; 
•  permitting and planning and zoning authorities; 
•  setting priorities and reducing risk; and 
•  public participation     
 
Though it is not certain how meaningful and effective planning efforts may be in developing 
a framework for integrating EJ issues into the plan, there is evidence that some communities 
are considering EJ in the planning process.  For instance, San Francisco’s Sustainable City  
initiative aims to “… develop a comprehensive plan and implement pollution prevention 
strategies to reduce pollution in EJ communities (these could include promoting new 
technologies, using alternative manufacturing materials, promoting economic incentives 
and/or increasing enforcement and regulatory compliance)”.  Clearly such aims require some 
strategy to influence the priorities of facilities within these communities since only through 
the decision and action of these organizations can reductions in pollution be achieved. 
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Chapter 5:  Environmental Justice, Corporate Liability 
and EMS 
In addition to the regulatory and planning tools available to the community to reduce the 
impact of pollution, strategies must also include tools that are available to the facility that 
serve to address both public and private EJ concerns.  In earlier discussions I outline three 
primary ways in which local governments may use EMS adoption to address environmental 
concerns within the community – land use decision making, engagement in facility 
environmental decision making and direct adoption of EMS.  Implementation of the first and 
last suggestions is entirely within control of the local government.  The second is dependent 
on whether or not facilities located within EJ areas are adopting EMS.  In order to assess the 
feasibility of this option, we must first understand if facilities in EJ neighborhoods are 
adopting EMSs with a greater frequency than facilities located in more affluent areas and 
why they may choose to do so. 
5.1 Location as an Environmental Liability 
Aside from the most obvious legal liability issues that facilities located in EJ neighborhoods 
face, location itself is a source of competitive disadvantage.  Arend (2004) provides a 
framework for understanding how facility location leads to liabilities that affect a firm’s 
ability to sustain positive economic performance.  The author contends that in addition to 
positive resources that contribute to the firm’s ability to gain rents, firms face a number of 
negative factors that are detrimental to rent acquisition (Arend 2004).  The author provides a 
characterization of strategic liabilities such that the factors that lead to the liability are 
“… .costly, … . supply-restricted… , and appropriated” (Arend 2004).  In this sense, facility 
location – particularly within an EJ neighborhood – becomes a strategic liability for the firm.  
More specifically, the location is costly in terms of a potential source of damage to firm 
reputation as a result of accusations of discriminatory behavior (whether real or perceived), 
facility pollution cannot be converted into economic benefit and costs of the liability are paid 
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only by the firm (e.g., site remediation, law-suit settlements) since transfer of liability to 
another party is too high or impossible. 
 
Since a formal EMS provides a standardized framework to consider environmental impacts 
throughout the firm, some argue that the movement to adopt EMS falls within the umbrella 
of enlightened self-interest on the part of the firm (Andrews 1999) or the desire to be a good 
corporate citizen (Delmas and Toffel 2004).  Others argue that recent mandates to adopt EMS 
involve strategies that aim to minimize the risk imposed on the firm by customers’ and 
suppliers’ environmental behavior or to protect sectoral interest by distributing the risk of 
negative environmental impacts across many actors within the industry (Andrews, Huston 
and Edwards, forthcoming).   Furthermore, since EMSs are expected to improve facility 
environmental performance, EMS is a strategy facilities might use to offset the loss of rents 
and reduce the environmental liabilities that result from locational factors.   
 
Since facilities located in areas with EJ demographics incur strategic liabilities from this 
location decision and since adoption of an EMS is expected to reduce environmental liability, 
one expects facilities in EJ areas to find EMS adoption a more attractive alternate than 
facilities located in other areas. 
5.2 Other Demographics Mediating the Adoption Decision 
In addition to the influence that racial, ethnic and income factors are expected to have on 
the EMS adoption decision, a number of other demographic considerations are relevant.  
There is evidence to suggest that greater levels of educational attainment lead to greater 
concern for the environment (Dunlap and Van Liere 1978) in that a greater awareness of the 
impact both individual and collective behavior have on the environment is gained by 
individuals with higher levels of academic degrees.  The awareness seems to lead to more 
environmentally conscious behavior, perhaps due to an internalization of the utility that 
individuals derive from a pleasant and healthy environment or a desire for social approval.  
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For instance, social diffusion theory predicts that in areas where environmentally conscious 
behaviors and attitudes take root, other members of the community change their behaviors 
in order to be more like others.  For instance Oskamp et. al. (1991) showed that 
neighborhood recycling behavior increases as individual behavior becomes more visible 
within the neighborhood – seeing that your neighbor(s) recycle increases the likelihood that 
you will recycle. 
 
Furthermore, people with higher levels of education may also find it easier to engage facility 
management in environmental issues.  While it appears rare for facilities to involve local 
citizens and groups in their environmental activities of their own volition, such behavior is 
not without precedent in theory and in practice (Prout 1999, Andrews et. al. 2003).   It seems 
likely, that facilities might act to adopt a formalized EMS to take advantage of the 
opportunity to improve their image – as has been reported to result from EMS adoption 
(Andrews et. al. 2003; Andrews, Hutson and Edwards, forthcoming) – or to signal that they 
share the environmental values of the community in areas where educational attainment is 
high.  Furthermore, one expects to find greater pressure for environmentally conscious 
behaviors in neighborhoods that have strong environmental values and thus not opposed to 
environmental legislation and have a vested interest in maintaining the higher property 
values that are associated with less polluted natural environments (Hockman and Morris 
1998, Pastor, Sadd and Hipp 2001, Rhodes 2003). 
 
Finally, numerous toxic facility location studies indicate that that the likelihood of observing 
an environmental damaging facility decreases with population density.  The expectation that 
follows is that more polluting facilities may be located in less densely populated areas.  
Darnall (2002) found that dirty firms were more likely to adopt EMS, which leads us to 
expect that facilities within urban areas, where one might expect EJ issues to be particularly 
salient, to be less likely to adopt EMS. 
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Chapter 6:  Contribution and Hypotheses 
The preceding chapters have examined a number of complementary topics.  I’ve argued that 
over the course of planning history planners have developed new tools and perspectives to 
further their primary mission of protecting the public health and welfare.  In the face of an 
increasing awareness of environmental concerns, I suggest that formal EMSs have the 
potential to aid the profession in regulating land use decisions with regard to environmental 
quality and equity.  In reviewing the literature on the decision of industrial interests to adopt 
EMS, I argue that an important motivation – environmental liability reduction – requires 
further investigation.  I also note that prior studies that have reported benefits of EMS 
adoption have noted a reduction in environmental liability but that this claim has not been 
systematically demonstrated.   
 
I propose that by examining the liabilities that arise from facility location one is able to 
examine this claim in greater detail and provide insight onto the potential of EMSs to further 
planning goals.  More specifically, I argue that if we observe that facilities located in 
disproportionately minority and/or low income communities are more likely to adopt EMS 
then we have some evidence to suggest that these tools may be useful to address issues of 
environmental liability.  Given the benefits of EMSs that have been demonstrated, if facilities 
in these communities display a greater propensity to adopt EMS then there is potential for 
the systems to address long standing planning issues such as EJ. 
 
The following hypotheses were developed from the literature discussed in preceding 
chapters to test this potential: 
 
Hypothesis 1: The likelihood of formal EMS adoption increases at facilities 
with environmental management experience. 
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Hypothesis 2: The likelihood of formal EMS adoption increases with facility 
resources. 
 
Hypothesis 3: The likelihood of formal EMS adoption increases with both the 
toxicity of facility emissions and recorded non-compliances. 
 
Hypothesis 4: The likelihood of EMS adoption is influenced by industrial 
classification:  facilities in the auto supply industry are more likely to adopt 
EMS than are facilities in the chemicals, plastics or coating industries. 
 
Hypothesis 5: The likelihood of formal EMS adoption increases as the external 
pressure for adoption increases. 
 
Hypothesis 6: The likelihood of formal EMS adoption increases if the facility 
has established international relationships. 
 
Hypothesis 7:  The likelihood of formal EMS adoption increases if the facility 
is located in either a low income racial minority neighborhood or a low 
income hispanic neighborhood. 
 
Hypothesis 8: The likelihood of formal EMS adoption increases with the 
environmental awareness of the neighborhood. 
 
Hypothesis 9:   The likelihood of formal EMS adoption decreases if the facility 
is located inside the central city where population densities are more intense. 
 
The remaining chapters evaluate these hypotheses and frame the conclusions of this study. 
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Chapter 7:  Data and Measures 
The nine hypotheses were tested using data from seven different databases and surveys.  
Measures used in the analysis were designed based on a review of the literature that has been 
developed to explore corporate environmental management decisions and the research that 
has been developed over the past two decades to examine environmental justice claims. 
 
7.1 Data Sources 
The EPA’s Federal Registry System (FRS) allows identification of facility xy coordinates and 
therefore an ability to place the facility within its spatial context.  The database gathers 
information on facilities from all EPA programs that collect data.  The system determines 
which data are the “most correct” and makes these data available to the public.   
 
The EPA’s Toxic Release Inventory (TRI) allows measurement of a facilities’ prior 
environmental performance.  The database was established in response to the 1986 
Community Right-to-Know Act and contains information on the release and disposal of 
approximately 700 chemicals and chemical categories at facilities throughout the United 
States.  The database includes basic facility information including, but not limited to location 
(in decimal degrees of longitude and latitude as well as city, county, state and zip), primary 
sector of operation, and parent company (where applicable).  
 
The Integrated Data for Enforcement Analysis (IDEA) database allows measurement of 
enforcement activity at the facility.  The system is the result of EPA attempts to provide 
comprehensive information on inspection and compliance at regulated facilities in the 
United States.  The database contains a multi-media (air, water, wastes, etc.) history of 
inspections, violations, regulatory fines and criminal enforcement actions at each regulated 
facility.   
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The Census Bureau allows one to measure and map the demographic character of the area 
that surrounds the community.  The Bureau collects information on income and race, among 
other variables, for all portions of the United States.  Geo-political boundary files for the 
United States are also published by the Bureau. 
 
League of Conservation Voters National Environmental Scorecard (LCV) allows 
measurement of the demand for environmental regulation within the area in which the 
facility is located.  The Scorecard is an attempt to provide information on how members of 
Congress and the Senate vote on a wide variety of environmental issues.  The scorecard has 
been published every year since 1970. 
 
One additional source of data that is not publicly available is also utilized in this analysis.  
This dataset was collected by an independent survey funded by the EPA (STAR).  The study 
allows measurement of environmental practice formalization and to control for demographic 
characteristics at approximately 620 industrial facilities.  The study was designed to 
investigate the impact of EMS adoption on environmental performance outcomes and 
management benefits (Andrews, Hutson and Edwards forthcoming).     
 
The sample contains 615 observations from facilities that responded to the questions of 
interest from the STAR survey.  Data on environmental management practices and facility 
demographic data were collected between February and June 2003 by researchers at the 
University of North Carolina at Chapel Hill.  The sample was provided to me in Access 2000 
format and I coded and analyzed the data using SAS v8, SPSS v11 and STATA v84.  Census 
data for the sample facilities was collected during August 2004 and extracted from the SF3 
data set using Access 2000 and coded in GIS Arc Map v8.2.  Statistical analyses on 
                                            
4 Different programs were used to take advantage of statistical processes unique to the particular program. 
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demographic data were performed in SAS v8 and GIS Arc Map v8.2.  Block group centroids 
were constructed using a program created by Juan Pablo for use with GIS Arc Map.   
7.2 Measurement of the EMS Formalization 
The dependent variable of interest in this study is the introduction of a formalized EMS 
based on the ISO 14001 model.  The variable is constructed utilizing data from the STAR 
survey, which collected information on 19 facility level environmental practices.  In order to 
determine the degree to which a formalized EMS was in place, facility responses were 
evaluated using guidance from the ISO 14001 template and a dichotomous variable was 
constructed to measure the degree of environmental management formalization. 
 
Facilities that reported the following environmental activities were coded as possessing a 
formal EMS, facilities lacking one or more of these activities were coded as possessing no 
formal EMS: 
 
a. written statement of environmental policy goals 
b. specific environmental performance objectives 
c. specific measurable steps to meet those objectives 
d. training for employees related to environmental aspects of their jobs 
e. a procedure for identifying legal requirements 
f. regular tracking and management of environmental compliance indicators 
g. results of environmental performance made available to employees or to the 
public 
h. formal procedure for documenting environmental management practices 
i. procedures in place for responding to environmental spills or accidents 
j. periodically conducted top management reviews of environmental performance  
k. conduct regular internal or external audits of environmental procedures  
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7.3 Measurement of Organizational Resources and Capabilities 
To measure the environmental experience at a facility, a dummy variable was created to 
indicate whether or not a facility had adopted a pollution prevention plan.  Similarly, 
another dummy was created to measure whether or not a facility had experience with 
quality management systems (either a TQM, ISO 9001, or QMS 9000).   Data were taken 
from the STAR survey.  
 
Facility resources were measured first by the number of full-time employees (logged).  Then 
dummy variables were created to measure whether or not a facility was part of a larger 
organization or independent and whether a facility was owned by a publicly traded firm or 
by a privately held firm.  These data were taken from the STAR survey. 
7.4 Measurement of External Pressures to Adopt EMS 
Data on external pressures pressure to adopt EMS were obtained from the STAR survey.  This 
instrument asked facilities to rate the importance of numerous pressures or inducements on 
the decision to adopt an EMS.  Facilities rated eight business related variables and three 
government related variables.  The median rating of these pressure categories was used to 
measure the importance of busines and governmental pressure, respectively.  
 
Dummy variables were created to measure international pressures.  One dummy variable was 
created to measure whether or not facilities were owned by a foreign firm or not.  Another 
was created to account for facilities that export products to the EU or Asia.  These data are 
also taken from the STAR survey. 
 
To control for industry specific effects the SIC of each facility was included in the model.  
These data were drawn from the EPA’s TRI database.  For this particular sample only four 
industries were considered -- Motor Vehicles Parts and Accessories (SIC 3714), Chemicals 
and Chemical Preparations (SIC 2899), Plastic Products (SIC 3089) and Coating, Engraving, 
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and Allied Services (SIC 3479).  These sectors were selected because they represent a cross-
section of industries with significant environmental impacts and include facilities that might 
be expected to adopt EMS due to specific business pressures (Andrews, Hutson and Edwards, 
forthcoming).5 
7.4 Measurement of Environmental Liabilities 
Environmental liabilities were measured by a number of variables.  In general, 
environmental liabilities are measured on two dimensions – environmental performance and 
facility location.   
7.4.1 Measurement of Prior Environmental Performance 
Prior environmental performance can be seen as a source of liability motivating EMS 
adoption because facilities with poor performance records may be under greater scrutiny by 
regulators and community activities.  Furthermore, poor environmental performance puts 
the facility at risk of encountering difficulty gaining access to some forms of capital and may 
induce higher insurance premiums due to the risky nature of investing or insuring poor 
environmental performers.  Measurement of this variable has taken a wide range of forms, 
particularly where data from the TRI database are concerned.  I have chosen to use those 
data that are most readily available to the public and constructed measures which appear 
most widely accepted in both the EJ and EMS literature.   
 
Two variables were constructed to measure the environmental performance of each facility.  
The amount of toxic emissions weighted by chemical toxicity between 1996 and 2001 
(logged) and the number of times a non-compliance (logged) was observed at the facility 
between 1996 and 2001 were used to measure environmental performance.  These data were 
taken from the TRI and IDEA databases, respectively.  
                                            
5 Relatively few facilities in the United States have adopted certified environmental management systems.  
Facilities in sectors where adoption rates were high were intentionally sampled in order to ensure that enough 
observations for EMS adopters were collected. 
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7.4.2 Measurement of Neighborhoods 
The importance of the community in which a facility is located has received considerable 
attention over the past 15 to 20 years largely due to numerous studies that have 
demonstrated a reliable association between minority and poor communities and the location 
of toxic facilities and other environmental risks.  Facilities located in these areas face greater 
environmental liabilities because their behavior has the potential to impact portions of the 
population that are either protected or suspect with respect to claims of discrimination.  The 
phenomena has implications for EMS adoption as it leads to a potential increase in liability 
for facilities operating in these areas and a raison d’être for planning initiatives which address 
environmental pollution in disadvantaged neighborhoods and communities.  A number of 
variables are considered to measure the characteristics of facility location. 
7.4.2.1 Measurement of Spatial Extent 
In many cases, the results of EJ research efforts have led to ambiguous conclusions with 
regard to the relationship between minority and low income areas and toxic facility 
operation.  The results appear to have varied as a function of the spatial extent under analysis 
(Cutter, Holm and Scott 2002, Louis and Magpili 2002, Modarres 2004).  Past EJ research has 
taken many different approaches to the operationalization of community.  While the most 
common approach appears to be the census tract, researchers have analyzed spatial units 
corresponding to states (Gray and Shadbegian 2004), counties (Elliott et. al. 2004), cities 
(Greenberg 1997), zip codes (Ringquist 1997), place specific boundaries such as health 
department jurisdictions (Macey 1997), and GIS generated radial buffers (Glickman and 
Hersh 1995). 
 
Williams (1999) provides one of the most comprehensive discussions to date on the issue of
spatial extent within the paradigm of “environmental justice”.  He characterizes census tracts 
as potentially too small and zip codes too large to “… fully encompass the essence of a 
community” while at the same time criticizing city and county boundaries as too large to 
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reveal potential discrimination or other harmful effects.  Ultimately, Williams (1999) 
suggests that investigation at the neighborhood level is most easily justified by theory but 
acknowledges that there are considerable constraints on analysis at this level.6  Accordingly, 
he suggests that the use of multiple and targeted “aggregated zones” – spatial considerations 
that incorporate a definition of neighborhoods based on multiple census units – may be 
sufficient to incorporate the idea of neighborhood in studies of environmental justice.  
 
While there is some apparent inconsistency in Williams’ (1999) argument with regard to a 
census based definition of neighborhood, it is important to understand the context in which 
both criticism and recommendation are made.  The assertion by the author is that negative 
or discriminatory effects do not necessarily stop at the limits of a single observational unit – 
geo-political or census boundary.  Rather, they may cross these invisible boundaries into 
adjacent areas.  The reason then that census tracts may be too small is that they do not 
account for the population characteristics of neighboring census units which may also be 
affected by the presence of the environmental risk or toxic facility.  According to the author, 
the application of a radial buffer to census units has greater potential to incorporate more 
fully the effects of the land use under study (Williams 1999).  If these two techniques are 
used together then, it seems one might be better enabled to gain insight into facility 
environmental behavior as it relates to the residential characteristics of their neighborhood.   
 
The first issue is whether or not census data and boundaries are useful units of analysis.  
Absent adequate information on corporate environmental decision making with regard to 
the surrounding community, the answer to this question turns on the extent to which the 
data are meaningful within the planning profession.  The use of census data for planning 
purposes is well established.  Within almost any comprehensive or small area plan census 
                                            
6 For instance, the author notes that neighborhoods are prone to change over time, present in a multitude of 
shapes and sizes and with varying degrees of fragmentation.  These factors make it difficult and perhaps 
impractical to obtain data for this level of analysis. 
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data are the source of demographic profiles on which planning decisions are made.  This 
suggests that census unit boundaries are in some way meaningful to the planning 
professional even though these borders are not exact measures of neighborhood boundaries.  
With sufficient precedent to use these data as units of analysis the second question then is 
what scale – tract, block group, block – should be used?  
 
Here one is constrained as much by data availability as by theoretical considerations.  The 
most relevant census data set available for this analysis is available at the tract and block 
group level.  Even though the census tract seems most popular within the environmental 
justice literature, from a planning perspective a finer grain of analysis might prove more 
useful given that larger tract boundaries might incorporate or cross multiple neighborhood or 
small area boundaries (Williams 1999) and given that plans are often drafted based on these 
smaller areas.  With these considerations, the block group seems the most reasonable starting 
point to consider the facility neighborhood.  
 
A third question now relates to the issue of spatial extent – what is the appropriate buffer to 
construct.  Here there is little consensus upon which to draw.  In fact, there appears to be a 
great deal of disagreement.  For instance, Hite (2000) uses a 3.25 mile buffer in his 
examination of landfill siting, Pastor, Sadd and Hipp (2001) constructed buffers of one-
quarter mile and 1 mile to examine residential churning in proximity to TSDFs, Baden and 
Coursey (2002) draws a half-mile buffer to control for the effect of proximity to 
transportation routes on facility siting, the United States EPA’s IDEA database reports 
demographic data for a 3 mile radius surrounding all regulated facilities.  Others have used 
even larger areas in an attempt to control for the risks associated with facilities that may pose 
health consequences farther from the pollution source.  For instance, Gray (1999) used a 50 
km (31 mile) radius to study cancer risks associated with power generating facilities. 
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These studies clearly show that no consensus has developed on the appropriate distance for 
use in studies of environmental justice – a more general conclusion that is supported by 
others also interested in defining the limits of neighborhood (see Song and Knapp 2003, 
2004).  These considerations lead one to a perplexing and troublesome dilemma.  Does one 
ignore the potential cross-boundary impact of toxic land uses and eschew the radial buffer or 
does one choose an arbitrary value to measure this potential impact?7 Certainly neither the 
facility decision maker nor the planning professional would ignore boundary issues in the 
assessment of environmental liability or in the establishment of plans to address 
environmental concerns within the jurisdiction.  As such some decision rule must be devised.   
 
From the discussion above, we see that six different buffers have been employed -- 31 miles, 
3.25 miles, 3 miles, 1 mile, one-half mile and one-quarter mile.   Of the distances chosen, 
sparse justification for the decision was provided.  In making a decision in this analysis I 
return to a consideration of relevance to the planning profession.  The extremes of this range 
seem relatively easy to dismiss.  The 31 mile buffer is clearly too large for meaningful 
analysis – expect perhaps for the regional or state planner.  Such a large area is likely to cross 
planning jurisdictions and possibly county or state boundaries.  The one-quarter mile limit is 
frequently used in transportation planning to set a maximum distance individuals are willing 
to walk from their homes to access transit services.  While there clearly is relevance to the 
profession using this distance, it seems that applying this standard to a manufacturing facility 
                                            
7 It is perhaps instructive at this point to stress that while these prior studies and theoretical considerations 
serve as a guide for the present research methodology, I am not attempting to replicate or expand the classic 
environmental justice question.  More precisely, I do not seek to determine whether or not toxic facilities are 
more or less likely to be located in environmental justice communities or whether such communities are 
exposed to greater environmental risks.  Rather, the purpose is to better understand what affect the 
characteristics of the facility’s neighborhood might have on the decision to adopt advanced environmental 
management practices such as EMS and by extension whether or not these systems are potential tools for 
planning professionals as a means to address environmental problems within their jurisdiction.  The 
environmental justice paradigm is, however, a useful perspective from which to approach these questions as it 
allows insight into both corporate environmental liabilities and salient planning issues.  As such, it seems 
imperative that the operationalization of neighborhood is meaningful to both the facility decision maker and 
the planning professional, not necessarily the environmental justice researcher alone. 
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is less relevant.  For instance, manufacturing facilities might be expected to occupy a much 
larger space than does the typical home – the facility itself could encompass a quarter mile – 
therefore the distance seems too small to fully encompass the salience of the facility within 
the immediate area.  
 
The middle choices seem more defensible.  For instance, Baden and Coursey (2002) choose 
the half-mile radius based on proximity to transportation routes.  This distance seems the 
lower limit given that we cannot account for the size of the facility in our decision.  The 1 
mile distance seems reasonably relevant to small area planning even though the authors 
which used this measure provided no particular justification for its use other than as a test of 
robustness (see also Pastor, Sadd and Morello-Frosch 2004).  The 3 mile distance seems 
justifiable based on its use by federal environmental agencies.  Given these considerations, a 
centroid for all block groups was calculated and the following decision rules were applied to 
operationalize facility neighborhood:  
 
1. The block group within which the facility is located plus any block group whose 
centroid is located within one-half mile of the facility. 
2. The block group within which the facility is located plus any block group whose 
centroid is located within 1 mile of the facility. 
3. The block group within which the facility is located plus any block group whose 
centroid is located within 3 miles of the facility. 
 
Figure 7.1 illustrates the application of this method.  Data for facility locations were taken 
from the FRS database where possible.  When FRS longitude and latitude data were not 
available, facility location was determined using longitude and latitude data from the TRI 
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database.8  State, County, City and Block Group shape files were obtained from the United 
States Census Bureau. 
Figure 7.1:  Determination of facility neighborhood spatial extent 
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7.4.2.2 Measuring Racial Character 
Most environmental justice scholarship agrees that in addition to a definition of the spatial 
community, some measure of race and income are essential to the concept (Lester, Allen and 
Hill 2001, Rhodes 2003).  Indeed we find these variables used to describe environmental 
justice communities in both the qualitative and quantitative literature (see for example 
Anderton et al. 1994, Greenberg and Cidon 1997, Bass 1998, Clarke and Gerlak 1998, 
Murphy-Greene and Leip 2002, Atlas 2003, Bowen 2002, Bui and Mayer 2003).  Lester, Allen 
and Hill (2001) have made an extensive review of the empirical literature on environmental 
justice and report that studies consistently identified race and income as significant 
                                            
8 FRS location data were preferred due to higher accuracy rates with respect to correctly locating the facility 
when compared to location data reported on Form R for TRI – 99% and 93%, respectively. (Personal 
communication from Timothy Antisdel, US EPA 23 April 2004) 
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predictors of whether or not a toxic facility or other environmental risk exists within a given 
community.   
 
They also found that studies after 1992, in which additional explanatory variables were 
nearly always included, race and income were much less likely to be the most significant 
variables.  This finding led the authors to consider differences in the conceptualization of 
“race” between studies in the respective periods.  They identified a number of conceptual 
issues, most related to the definitions of race or minority. 
 
Race and ethnicity are two of the most significant characteristic defining minorities in the 
United States.  Defining race in particular can be a difficult proposition given the quasi-
factual nature of the question.  As Martin, Demaio and Campanelli (1990) point out different 
cultures define race in a variety of ways, not all of which are consistent with current census 
categories.  Some have gone so far as to suggest that race is useless as a concept for scientific 
inquiry (Lieberman and Kirk 1997).  Still, no one is ready to assert that racial discrimnation 
does not exist.  As such policy makers, scholars and professionals must contend with the 
undesirable consequences of discrimination and some meaningful approach to identifying 
and studying at-risk populations is necessary.   
 
In census’ prior to 1970 definitions of race tended to focus on traditional “racial” 
characteristics that were predominately physical attributes (Harris 1968).  This was in part 
necessitated by the personal interview approach taken by the Census Bureau in their data 
collection practices.  In each decennial census conducted after 1970, respondents have self-
identified their racial origin and as a result of this change in procedure, dramatic changes in 
racial characteristics of the United States’ population were observed -- for instance, there was 
a seven-fold increase in the number of persons classified as “other race” between the 1970 
and 1980 census (Martin, Demaio and Campanelli 1990).  McKenney, Fernandez and 
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Masamura (1985) suggest this change may have resulted from the propensity of Hispanic 
respondents to self-identify as neither white nor black and select “Other” as their racial 
origin.  Since then, categories and questions have been further refined in response to 
changing perceptions of race and the various titles that are preferred to categorize different 
ancestries among the population.  In the 2000 census, six categories of racial origin were 
offered:  White, Black or African American, American Indian and Alaskan Native, Asian, 
Native Hawaiian and Other Pacific Islander and Some other race.  Respondents were also 
able to indicate multiple (as many as six) racial origins.  In a separate question, respondents 
were asked if they are of Hispanic origin.   
 
It is the question of Hispanic origin that poses a particular quandary for some researchers.  To 
be more precise, persons of Hispanic origin can be classified as any race.  It is this possibility 
that Lester, Allen and Hill (2001) suggest contributes most to methodological problems (e.g., 
multicollinearity and double-counting) they identified.  Some researchers solve this problem 
by including variables to account for each major racial category including Hispanic.   Rhodes 
(2003) agrees with this solution suggesting that racial characteristics are more appropriately 
measured on a continuum and that inclusion of all major categories guards against a loss of 
valuable information.  Linton, Allen and Hill (2001) would argue that this prior proposition 
does not address the problem of double counting and may indeed exacerbate issues of 
multicollinearity.  As a solution these researchers propose only two categories – Black and 
Hispanic – and consider each in independent analyses.  
 
I examined 25 quantitative articles from a variety of disciplines that investigated 
environmental justice issues in order to get a better sense of how various researchers have 
handled the issue of race given the above considerations.  Table 7.1 shows that no clear 
consensus has developed on the quandary even in the most recent publications.  The table 
also shows substantial ambiguity in operationalization strategy.  For instance, some studies 
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failed to report what “percent non-white” or “percent minority” actually mean from a 
measurement standpoint.  
 
Table 7.1:  Conceptualization of the race variable 
Author Year Race
Perlin, Setzer, Creason and Sexton 1995 Emissions per race (white, black, native american, asian, 
other races, hispanic)
Brown 1995 Percent black, percent hispanic
Greenberg and Cidon 1997 Percent non-white
Ringquist 1997 Percent black, percent hispanic, percent asian, percent 
white, percent native american
Kreig 1998 Percent non-white
Ringquist 1998 Percent black, percent hispanic, percent minority, percent 
white
Davidson and Anderton 2000 Percent black, percent hispanic
Hite 2000 Percent white, percent black
Fricker 2001 Percent black, percent hispanic, percent asian, percent 
white
Macey, Her, Reibling and Ericson 2001 Percent black, percent hispanic, percent asian
Pastor, Sadd, Hipp 2001 Percent minority, percent black, percent hispanic
Faber and Krieg 2002 Percent minority converted to scale (1= <  5%, 2= 5-
14.99%, 3= 15-24.99%, 4= > 25%)
Millimet and Slojtte 2002 Black/Percent total population black, White/percent total 
population white, Other/percent total population other
Morello-Frosch, Pastor, Porras and Sadd 2002 Percent residents of color
Baden and Coursey 2002 Percent black, percent non-white and non-black
Bui and Mayer 2003 Percent minority
Helland and Whitford 2003 Percent minority (black, hispanic or native american)
Gray and Shadbegian 2003 Percent non-white
Elliott et. al. 2004 Percent white, percent black
Satterfield, Mertz and Slovic 2004 Percent white, percent non-white
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An alternative methodology is found in Bowen (2001) that may suggest at least a partial 
solution.  The author suggests that environmental justice studies may be best served to 
consider the community as a whole – communities or neighborhoods are identified as 
minority, poor and so on.  He argues that in essence minority neighborhoods contain an 
arbitrarily high proportion of individuals that are supposed to constitute a group which faces 
discrimination based on some real or perceived “racial” trait.  The solution to the 
measurement problem, he suggests, is to “… systematically distinguish minority communities 
or neighborhoods from others [by using] racial data to create an index… ” that is a function of 
a comparison number (minority population, in area under study for example) divided by a 
base number (total population of some larger but related area) multiplied by 100 (Bowen 
2001).  This approach holds promise given that even though Rhodes (2003) argues that 
community level analysis should not be undertaken, he also concedes that a consideration of 
racial data within the context of the community at large is important to determining 
whether or not proportional results are relevant.  Rhodes fails, however, to offer an approach 
for making such determinations. Still, the Bowen (2001) solution has a nagging problem –   
what does this index result mean in terms of the racial character of the area and how is one 
to determine if the neighborhood is minority or not?9 
 
Some guidance and alternative methodology might be found in the literature on segregation 
and ghettoization.  Galster (1998) defines an integrated community as one where no single 
group makes up more than 75% of the population.  Ellen (2000) considers the community 
integrated when the African-American population is within a range of 10-50%.  Maly (2000) 
employed various limits using the median value of minority population to determine 
whether the community is integrated.  Massey and Denton (1988) provide a more in depth 
review of existing studies and identify 20 different indexes of segregation which they break 
                                            
9 In fact Bowen states “Any neighborhood whose index number is greater than some arbitrarily (emphasis 
added) large value determined by convention or the researcher’s judgment can be deemed a minority 
community or minority neighborhood.” (Bowen 2001, pp. 67).  
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into five key dimensions of segregation.  Iceland, Weinberg and Steimetz (2002) summarize 
this work stating that evenness refers to the distribution of the population, exposure refers to 
potential interaction among the population, concentration refers to the physical space 
occupied by the target population, centralization refers to the location of the population with 
respect to the city center, and clustering refers to the degree in which the target population 
are contained within a contiguous area.  This work is instructive since it gives a theoretical 
backing to the measure suggested by Bowen (2001). 
 
Of these dimensions, measures of evenness appear to be most commonly employed and seem 
in line with the concept Bowen (2001) attempts to convey.  The dimension of evenness 
assumes that the racial composition of the city should be spread evenly over its component 
parts (wards, neighborhoods, tracts, etc.).10  The index of dissimilarity determines what 
proportion of the minority population in a particular neighborhood would have to move in 
order to create a distribution that matches the racial composition of the city as a whole.  
According to Iceland, Weinberg and Steimetz (2002) this index is most widely used to assess 
this dimension of segregation.  The index gives an estimate of how similar or dissimilar the 
racial distribution is within a defined spatial extent.  The previous authors report that the 
index encompasses a range such that 0 equals complete integration and 1 equals complete 
segregation.  They provide no guidance as to what point along this range may define a 
minority neighborhood. Massey and Denton (1993) report a different range for the measure 
and suggest that values under 30 are low, values between 30 and 60 are moderate and 
anything above 60 is high.11   
 
                                            
10 Of course, this is an assumption that is not practical.  It does, however, provide a starting point that has some 
grounding in that it provides one possible theoretical definition of what an integrated community should be.   
11 It is assumed that Massey and Denton are simply multiplying the result of the dissimilarity index by 100 to 
achieve a whole number.  There is no evidence that the formulas used by these two researchers are 
substantially different otherwise. 
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The problem here is that these methods do not necessarily lead directly to a better decision 
rule for determining whether a community is minority or not.  What these methods can tell 
us is, of course, how integrated or segregated a community is and they provide at least some 
theoretical basis for constructing a measure.  The literature and methods do not, however, 
provide substantial insight into how to distinguish between minority and non-minority 
communities.  The methods that are used within the paradigm of segregation and integration 
make it impossible to assess whether the community is minority or not without applying an 
arbitrary rule because all else being equal the score for an all White community should be 
the same for a community that is all African-American or Asian or Native American.  They 
are all completely segregated. 
 
Some additional insight is needed to improve the decision rule.  Modarres (2004) uses the 
evenness dimension to assess integration in Los Angeles County.  Here he compares results 
from two measures of this dimension – the “neighborhood diversity index” and the “entropy 
index”.  What is interesting in this work is his decision to use the mean and standard 
deviation to create four categories of segregation for both indices and to apply these 
categories to each census tract.  Each of the categories respond to some deviation from the 
mean value where integrated tracts were greater than one standard deviation from the mean, 
moderately integrated were between 0-1 standard deviation from the mean, moderately 
segregated  were within one standard deviation below the mean and segregated  were less 
than negative one standard deviation below the mean.  This methodology, though imperfect, 
is at least less arbitrary than assigning a proportional cutoff. 
 
Given these considerations, three main issues with the measure of race and minority 
neighborhood emerge.  The first is whether to include each individual racial category or to 
aggregate minority counts.  The second is which races and/or ethnicities to include.  The 
third is the manner in which the neighborhood is characterized as minority or not.   
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My resolution to the first issue was to aggregate racial categories so as to define minority as
inclusively as possible.  This decision draws largely from a close consideration of the concept 
of environmental justice and also the constraints of the data. First, the distinction between 
white and non-white appears to be the crux of the environmental justice argument.  
Individual racial variables do not consider the impact of concentrating a number of minority 
groups together.  For instance, the distribution of a neighborhood may be such that no single 
minority group is overly represented.  The neighborhood may appear integrated when in fact 
all member of the neighborhood are non-white.  It is not so much the proportion of a single 
minority in any given area that is of concern but whether or not those minority populations 
are separated from the majority population and by this separation subject to disproportionate 
environmental harms.  Second, the large number of racial options provided in the most 
current census seems to preclude investigation of each category of racial origin individually.  
Race as we have seen is a fluid concept subject to changes in perception and definition.   
 
My resolution to the second issue was to include only discrete racial categories.  Issues of 
ethnic origin will not be included in the minority construction but will be considered in 
other demographic variables.  This decision draws on the work of Bowen (2001) in that he 
reminds us that race is as much or more a perceived trait as it is a real trait.  This is an 
important omission from prior arguments as it reminds us that racial discrimination often 
takes the form of residential and economic segregation such that the race with which an 
individual self-identifies may be less relevant than the race which they are perceived to 
belong.  This points to a methodological issue in the use of Census 2000 datasets that both 
other authors fail to consider – how should persons of two or more races be handled and 
what is it exactly about Hispanic origin that might predispose the population to greater 
environmental risk?12   
                                            
12 One must concede that Linton, Allen and Hill were able to avoid the issue by using 1980 and 1990 Census 
data in their analyses and as such may be justified in the decision not to address the concern.  Rhodes, in 
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For instance, an individual that is of White and Black or African-American descent may self-
identify more with White than with Black.  However, the individual’s physical 
characteristics may be such that others perceive them as Black.  From a perspective of 
assessing environmental justice issues, exclusion of these individuals may lead to an 
undercount of the minority population.  Furthermore, white Hispanics may be perceived as 
white (part of the majority) unless some other differences are perceptually salient to others 
who might have the desire and the power to discriminate against them.  As such one would 
not expect to find discrimination based on a perceived racial characteristic for this group of 
Hispanics.  Rather, the source of such a difference is some other real or perceived trait.  
These considerations lead to the following decision rule that was applied to the count of 
minorities for the area under study: 
White = the count of respondents that indicated race “White alone” 
and “White; Some other race” 
Minority = the count of respondents that indicated race “Black 
or African American alone”, “American Indian and 
Alaskan Native alone”, “Asian alone”, “Native 
Hawaiian and Other Pacific Islander alone”, “Some 
other race alone” plus the count of respondents that 
indicate two or more races excluding “White; Some 
other race” 
The third issue related to the minority neighborhood variable was resolved by classification 
of neighborhoods based on the evenness dimension of segregation by accounting for the 
distribution of the minority population within its larger geo-political boundaries.  This 
decision is supported largely by the need for planning decisions to not establish arbitrary or 
capricious rules.  It is indeed difficult to justify a cutoff point for classifying a neighborhood 
                                                                                                                                            
discussing measurement of racial variables, appears to leave the issue of what groups to include as a decision 
best guided by which “target” population the researcher wishes to investigate.   
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as minority without sound theoretical and empirical guidance and as our brief review of the 
literature shows no consensus has developed to support a simple proportional limit (e.g., one 
can’t say a neighborhood is minority at 25%, or 50% or 75% non-white).  Therefore, Bowen’s 
(2001) index combined with a modification of Modarres’ (2004) segregation decision rules 
was used to categorize each neighborhood.  The minority index was computed for each 
census block group within the county in which the facility is located.  The formula for this 
computation is presented below (from Bowen 2001): 
     (p1/T1) 
     (P/T) 
 
Where the minority population of the neighborhood (pi) was divided by the total population 
of the neighborhood (Ti) and then divided by the quotient of the total minority population of 
the larger community (P) and the total population of the larger community (T).13  The 
quotient was then multiplied by 100 to derive the minority index score.  Then following 
Modarres (2004) the mean and standard deviation of minority index scores for all block 
groups within the larger community was computed.  A standardized score was calculated for 
each facility neighborhood.  Facility neighborhoods that were greater than or equal to half a 
standard deviation above the mean were characterized as minority.  All other facility 
neighborhoods were characterized as not minority.  Demographic data were taken from the 
United States Census Bureau’s 2000 SF3 dataset, Block Group and County shapefiles. 
7.4.2.3 Measuring Ethnic Character 
As mentioned above, the inclusion of Hispanic origin in the minority neighborhood variable 
presents some difficult measurement challenges.  While is it possible to avoid the particular 
over-counting objections that Lester, Allen and Hill (2000) raise with the 2000 Census data, 
to do so adds another yet another level to the problem.  For instance, the 2000 Census 
provides data on the racial responses for individuals who also indicate a Hispanic origin, to 
                                            
13 Larger community is defined as all block groups within the 2000 county boundary. 
* 100 
 47 
exclude these responses from the traditional racial categories potentially confounds the 
measure.  Furthermore, I suggest that perceptions of racial traits are at least as or more 
important than self-identified racial affiliation.  This seems particularly true with respect to 
the issue of discrimination within the environmental justice paradigm because it is not the 
individual’s self-identification that determines whether or not they will be subject to 
discrimination or undue environmental burdens.  Rather, it is the perceptions and behaviors 
of some other party with the power to impose upon the individual or group that are at issue.   
 
As an alternative explanation, I suggest that perhaps a perceived cultural difference between 
a group and the majority population is a better measure of ethnic status.  For instance, 
persons or a group of persons of Hispanic (or any other ethnic origin) that are perceived to 
have racial characteristics associated with the majority white population and that are also 
perceived to have similar cultural attachments may have no reason to expect an imposition 
from a majority individual, group or institution – perceptually they are the majority.  
However, a similar person or group of persons with cultural attachments similar to the 
majority yet perceived to have racial characteristics associated with a non-majority race may 
indeed face discriminatory behavior and attitudes.  The issue then is not necessarily one of 
being Hispanic, but of having non-white racial traits. 
 
On the other hand, it also seems possible that even though a person or group of persons of 
Hispanic origin are perceived as having racially white traits they are indeed perceived as 
different – perhaps due to an inability to speak the majority language –  and as such may be 
subject to an imposition by the majority.  In this instance, it is more likely to be ethnicity, 
not race that is at issue. 
 
The Census 2000 SF3 dataset contains data on the ability of respondents to speak English and 
the number of linguistically isolated individuals.  These data seem a more appropriate 
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measure of the ethnicity factor than are the data collected for Hispanic origin and were 
included as the measure of Hispanic ethnicity. 
7.4.2.4 Measuring Income  
As noted earlier, income, along with race, is central to the environmental justice paradigm.  
As such, an income variable was included in this analysis as well.  While much less has been 
written on theoretical and methodological issues associated with this variable, the literature 
does contain some cautionary notes and divergence of measures.   
 
The United States Census Bureau collects information on income levels as part of each 
decennial census.  Data are available from the 2000 census at the block group level.  A 
number of different measures of income are provided including household income (16 
different categories), median household income, wage and salary income, public assistance 
income and numerous others.  Fewer conceptual problems with the data are raised within 
the EJ literature when compared to race or minority status.  For instance, there are few who 
take issue with the types of income that are included by the Bureau in calculating household 
or individual income and the census definition of poverty is driven by Federal standards.  
While some may question the reasonableness of the standards (Rhodes 2003), the guidelines 
are clear.  What does seem to be a more consistent issue is how the data are measured in 
research.   
 
Income in much of the environmental justice literature takes the form of measuring the 
median house-hold income.  While some have transformed the measure into categories 
(Faber and Kreig 2002) that measure discrete income ranges, others have chosen to transform 
the variable or to create a more sophisticated measures of its influence (e.g., Helland and 
Whitford 2003,  Pastor, Sadd and Hipp 2001).  Still others have incorporated different census 
data along with median household income to model socio-economic status (SES) in broader 
terms.   
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For instance, a number of researchers have used the percent of individuals in poverty (Brown 
1995, Ringquist 1997, Davidson and Anderton 2000, Hite 2000, Gray and Shadbegian 2003) 
others have focused on per capita income (Ringquist 1998, Morello-Frosch, Pastor, Porras 
and Sadd 2002, Helland and Whitford 2003) and some have used multiple income measures 
(Elliott et. al. 2004, Anderton et., al. 1994).  Lester, Allen and Hill (2001) create a factor scale 
by combining a number of SES variables including income.  What is apparent is that when 
modeling the income variable, these scholars rarely apply context to these measures.  With 
respect to income, Rhodes (2003) echoes Bowen’s (2001) race argument:  any meaningful 
measure of a low-income neighborhood must come with “… relative-status definitions …  
[based upon] a given or control community”. 
 
As with the minority neighborhood variable, I created an index to determine whether or not 
the facility neighborhood was characterized as low-income.  The low-income neighborhood 
was bound to local income standards such that the definition of low-income neighborhood 
was directly related to income levels within the larger community.  As for the matter of 
which census measure to index, I relied on the conventional median household income.  The 
formula for the low-income index is similar to that calculated for the minority 
neighborhood: 
         m1 
        M 
 
Where the median household income in the neighborhood (mi) was divided by the median 
household income in the community at large (M) and then multiplied by 100.  As before, the 
definition of “community at large” was the county in which the facility is located.  Similarly, 
the mean and standard deviation of the low-income index scores for all block groups within 
the larger community were computed and a standardized score was given to each facility 
neighborhood.  Facility neighborhoods that were less than or equal to 1 standard deviation 
* 100 
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below the mean were characterized as low-income.  All other facility neighborhoods were 
characterized as not low-income.  Demographic data were taken from the United States 
Census Bureau’s 2000 SF3 dataset, Block Group and County shapefiles. 
7.4.2.5 Measuring Other Characteristics 
As Lester, Allen and Hill (2001) report, many studies post 1992 have included additional 
variables in their investigation of environmental hazards as they relate to community 
characteristics.  These authors show that multiple other variables – along with race and 
income – are also reliable predictors of hazardous facility location or environmental risk.  
These variables include education, political mobilization and land use (Lester, Allen and Hill 
2001).  Rhodes (2001) lobbies for the inclusion of educational attainment as a moderating 
factor for race and income variables as well as tenure of residency to proxy political activism.  
To account for the potential influence of these variables, a number of controls are included.  
These controls were categorized into environmental awareness variables (education, tenure 
and “green votes”) and land use variables (density).14   
 
I reviewed 25 empirical articles to assess whether or not these control variables were 
included in the environmental justice study and also to obtain a sense for how they were 
measured.  A little more than half (13) of the articles measured at least one of these 
additional variables.  A number of studies have investigated the impact of educational 
attainment and home ownership on the location of environmental hazards.   
 
Of the studies reviewed that included a measure of educational attainment two measured the 
percentage of residents with less than a high school diploma (Ringquist 1997, Ash and Fetter 
2004), three included the percentage of residents with at least a bachelor’s degree (Kreig 
                                            
14 I have chosen to use the term “environmental awareness” because the literature suggests that these variables 
relate more to an increasing realization by individuals of the importance of environmental issues due to 
increased education and a concern for protecting property values.  Refer to Section 5.2 for a more detailed 
consideration of this issue.   
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1998, Kahn 2002, Bui and Mayer 2003) and one measured the percentage of residents with 
less than a high school diploma (Hockman and Morris 1998).   
 
With respect to mobilization, five studies included this variable.  Pastor, Sadd and Morello-
Frosch (2004) measure this variable by taking the percentage of population in owner 
occupied units.  Similarly, Ash and Fetter (2004) measure the percentage of owner occupied 
units in the neighborhood.  Pastor, Sadd and Hipp (2001) take the percentage of single-
family housing while Hockman and Morris (1998) use the natural log of the ratio of 
homeowners to renters in the neighborhood.  Gray and Shadbegian (2004) take a completely 
different approach by interacting the proportion of residents voting in the last presidential 
election with each state’s League of Conservation Voters (LCV) rating for congressional 
representatives – a variable they termed “green vote”.   
 
Admittedly, the homeownership measure is a relatively tenuous proxy for political 
mobilization compared to the Gray and Shadbegian measure.  It is however, readily 
accessible and more probably indicates an increased awareness of the impact of 
environmental surrounds on property values.  Furthermore, only Ash and Fetter (2004) did 
not find a significant association between their respective dependent variables and this proxy 
measure.  Since Gray and Shadbegian also found a significant association using their measure 
of political activism/mobilization and since LCV ratings are readily available, both measures 
were included as a measure of environmental awareness along with educational attainment.   
 
Following from Rhode’s (2003) considerations on educational attainment I controlled for this 
variable by taking the percentage of neighborhood residents that have earned greater than a 
bachelor’s degree.  With respect to home ownership, I followed Pastor, Sadd and Morello-
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Frosch (2004) and used the percentage of population in owner occupied units.15  With respect 
to the “green vote”, the LCV rating for the neighborhood’s congressional representative was 
included.  Since a measure of voter turnout was not available, I weighted the LCV rating by 
the total population over age 18 in each facility neighborhood.  Data were taken from the 
United States Census Bureau’s 2000 SF3 dataset and the League of Conservation Voters 
congressional ratings database. 
 
One location specific variable was examined extensively within the literature – population 
density.  Nine studies included population density (Hockman and Morris 1998; Pastor, Sadd 
and Hipp 2001; Fricker and Hengartner 2001; Baden and Coursey 2002; Kahn 2002; Morello-
Frosch et. al. 2002; Helland and Whitford 2002; Ash and Fetter 2004; Pastor, Sadd and 
Morello-Frosch 2004).16  These authors’ logic for inclusion of this variable inevitably 
followed the precautionary tone of Rhodes (2003), in that “differences between rural and 
urban” land uses should be considered.   
 
Pastor (2001, 2004) took this logic on-step further by suggesting that population density is a 
reasonable stand in for a pattern of industrial land use.17  In this study, I took heed of Rhodes’ 
(2003) precaution and measured directly whether the facility was located in an urban or 
rural setting.  Facilities located within a Census 2000 defined central city were considered 
urban.  Facilities outside the central city boundaries were considered rural.  A dummy 
variable was created to indicate facilities located inside a central city boundary.  Data were 
taken from the United States Census Bureau’s SF3 dataset, block group and central city 
shapefiles.  Table 7.2 summarizes the variables that were constructed, the level of 
construction (continuous, dichotomous) and illustrates their relationship to my hypotheses. 
                                            
15 While there are few reasons to prefer any of the significant measures over another, a few considerations are 
relevant here.  First, the measure of single-family housing is not readily available.  Second, Pastor, Sadd and 
Morello-Frosch draw their data from the same data set that I used for this analysis.  
16 Two studies used the natural log of this measure due to outliers in their samples. 
17 In 2001 with Sadd and Hipp.  In 2004 with Sadd and Morello-Frosch. 
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Table 7.2:  Variable construction and relationship to hypotheses 
Variable Level Hypothesis
ISO 14001 equivalent EMS Dichotomous Dependent
Pollution Prevention Plan Dichotomous
TQM System Dichotomous
Full Time Employees (log) Continuous
Parent Organization Dichotomous
Part of Publicly Traded Firm Dichotomous
Toxicity Weight TRI Releases (log) Continuous
Violations (log) Continuous
Chemical Industry Dichotomous
Plastics Industry Dichotomous
Metal Coatings Industry Dichotomous
Auto Supply Industry + Dichotomous
Median Business Pressure Continuous
Median Government Pressure Continuous
Foreign Ownership Dichotomous
Exporting Facility Dichotomous
Minority * Low Income (environmental justice neighborhood) Dichotomous
Minority Neighborhood Dichotomous
Low Income Neighborhood Dichotomous
Percent Linguisitcally Isolated Continuous
Low-Income * Hispanic Continuous
Percent Greater than BA/BS Continuous
Percent Population Homeowner Continuous
Green Vote/Thousand (log) Continuous
Central City Location Dichotomous H9
+=Omitted dummy variable
H8
H7
H1
H2
H3
H4
H5
H6
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Chapter 8:  Empirical Methods 
Since the dependent variables of interest – EMS formalization – is dichotomous, a binominal 
logistic regression model was selected to test the above hypotheses.  This model applies a 
least-likelihood estimation technique to estimate the likelihood that a certain choice or 
outcome is made.  The model takes the linear form: 
  z = a + ß1X1 + ß2X2 + … .+ ßkXk + e 
 
For the three spatial definitions of facility neighborhoods – half mile, one mile and three 
miles – the models took the following general form:  
z(ems) = a + ß1(management experience)i + ß2(facility resources)i + 
ß3(environmental performance)i + ß4(industry)i + ß5(facility 
neighborhood)i + e 
 
Two regression models were run for each of the three spatial definitions of community to 
test the robustness of results.  Two interaction terms were created to model the combined 
impact of race, ethnicity and income on the EMS adoption decision.  Specifically, facilities 
located in both minority and low-income neighborhoods and facilities located in Hispanic (as 
measured by linguistic isolation) and low-income neighborhoods were identified.  These 
interaction terms are referred to respectively as “environmental justice neighborhood” and 
“low income hispanic neighborhood” in future discussions.   
 
The first model was a saturated model in that it included all variables that were previously 
described and then listed in Table 7.2.  The second was a reduced model, which excluded the 
least significant of the three variables that measured environmental awareness (percent 
homeownership) the least significant of the two variables that measured international 
relationships (exporting facility) and the least significant of the two variables that measured 
environmental performance (toxicity of TRI emissions).  All other variables were retained.  
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The specification of the final model was tested against the full model to ensure that the 
coefficients of the excluded variables jointly equal zero.   
 
Correlations were run to examine associations between variables.  Weighted least squares 
regressions were performed to determine the tolerance and variance inflation factor for each 
independent variable.  Variables with a tolerance less than 0.40 were considered suspect for 
multicollinearity (Allison 2001).  
 
Because prior research suggests that the method used to determine the spatial extent of the 
neighborhood may influence results, the effect of the spatial extent used to define facility 
neighborhood (half mile, one mile, three mile) on the independent variables was tested using 
a repeated measures ANOVA since the samples are dependent.  This method is appropriate 
since the dependent variables being tested are continuous (Stevens 1996).  The Huynh-Feldt 
correction was applied to the p value for the F statistic due to violation of the sphericity 
(equality of variance) assumption of ANOVA.18  Fisher’s protected t was used to test 
differences between neighborhoods when significant main effects were observed. 
 
The Friedman test was used to evaluate variance between spatial definitions of neighborhood 
and dichotomous characterization of the neighborhood based on demographic factors.  The 
test was also used to test associations between the dependent variables (EMS formalization) 
and demographic characteristics.   
 
The Kruskal-Wallis statistic was used to compare differences between continuous variables 
(e.g., toxicity, recorded non-compliances) in independent samples.  This non-parametric test 
is similar to a one-way ANOVA and is appropriate when standard parametric assumptions 
(such as normality of distribution) are not fulfilled. 
                                            
18 ANOVA assumes equality of variances.  When this assumption cannot be met, the p-value is adjusted to 
account for the violation.  This correction typically biases the results toward non-significance. 
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Chapter 9:  Results 
The application of these methods yields results that address our concerns directly and 
provide insight into future studies of environmental justice, planning and corporate 
environmental management decision making.  
9.1 Descriptives 
Descriptive statistics for the dependent variable and each independent variable provide 
insight onto the nature of the variables and provide assurance that the sample we have used 
does not appear biased and that no unusual variables emerged. 
9.1.1 Formalized Environmental Management Systems 
Less than half (47%) of the 615 facilities in the sample had adopted a formal EMS based on 
the ISO 14001 model.  To gain insight into the degree to which facilities without a formal 
EMS were managing their environmental impacts, I examined the practices that were 
reported in more detail.  Most of the 325 facilities that did not have a formal EMS had 5 or 
more of the 11 required environmental practices.  At the non-EMS facilities, the mean 
number of environmental practices observed was 7, the median was 8.  The maximum 
number of environmental practices reported by facilities without a formal EMS was 10, the 
minimum number practices observed was 0.  
 
Table 9.1 shows how facilities without a formal EMS responded to each of the 11 
environmental practices that were defined as a formal EMS.  These data suggest that 
environmental training and procedures to deal with spills or accidents were common 
practices at both facilities with or without a formal EMS, however, there was substantial 
variation among the remaining environmental practices.19 
 
 
                                            
19 By definition the proportion of EMS facilities that engaged in these practices was 100%. 
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Table 9.1:  Environmental practices at facilities with no formal EMS 
Environmental Practice
Not Practiced Practiced Total
a. 142 183 325
43.69% 56.31% 100.00%
b. 132 193 325
40.62% 59.38% 100.00%
c. 159 166 325
48.92% 51.08% 100.00%
d. 34 291 325
10.46% 89.54% 100.00%
e. 98 227 325
30.15% 69.85% 100.00%
f. 54 271 325
16.62% 83.38% 100.00%
g. 128 197 325
39.38% 60.62% 100.00%
h. 164 161 325
50.46% 49.54% 100.00%
i. 14 311 325
4.31% 95.69% 100.00%
j. 160 165 325
49.23% 50.77% 100.00%
k. 107 218 325
32.92% 67.08% 100.00%
formal procedure for documenting environmental 
management practices
procedures in place for responding to environmental spills or 
accidents
periodically conducted top management reviews of 
environmental performance
conduct regular internal or external audits of environmental 
procedures
training for employees related to environmental aspects of 
their jobs
a procedure for identifying legal requirements
regular tracking and management of environmental 
compliance indicators
results of environmental performance made available to 
employees or to the public
No Formal EMS
written statement of environmental policy goals
specific environmental performance objectives
specific measurable steps to meet those objectives
 
9.1.2 Central City Neighborhoods 
Most facilities in this sample are located in rural or suburban areas.  Only 22% (138 facilities) 
were located within central city areas as delineated by the 2000 Census.  
9.1.3 Minority Neighborhood 
For all three definitions of facility neighborhood, the neighborhoods in this sample were 
somewhat below the national average (24.9%) with respect to minority population.  
Approximately 21% of the residents self-identified non-white. There was no main effect for 
the spatial extent of neighborhood with regard to the proportion of minorities within facility 
neighborhoods (F(1.50, 918.1)=0.279, p=0.69 with Huynh-Feldt correction).  Similarly, no 
main effect for the spatial extent of neighborhood was found with regard to the standardized 
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minority index scores (F(1.47, 903.63)=1.099, p=0.32 with Huynh-Feldt correction).  
Consequently, the categorization of the areas surrounding these facilities as minority or 
white was consistent within the spatial extents of facility neighborhoods.  Table 9.2 shows 
the count of facilities characterized as operating within a minority neighborhood for each 
facility neighborhood definition – half mile, one mile, three mile.  Descriptive statistics for 
the minority measures are also presented. 
 
Table 9.2:  Minority neighborhood statistics 
RADIUS WHITE MINORITY n mean median sd min max
438 177 615 % non-white 20.53 11.32 23.53 0.00 100
71.22% 28.78% standardized score 0.16 -0.12 1.23 -1.88 14.7
431 184 615 % non-white 20.84 11.67 22.54 0.00 99.14
70.08% 29.92% standardized score 0.19 -0.03 1.28 -1.20 19.68
444 171 615 % non-white 20.85 13.59 19.79 0.00 96.33
72.20% 27.80% standardized score 0.21 0.11 1.09 -1.12 14.81
FACILITY NEIGHBORHOOD
HALF 
MILE 
ONE 
MILE
THREE 
MILE  
 
9.1.4 Hispanic Ethnicity 
For all three definitions of facility neighborhood, the neighborhoods in this sample were 
somewhat below the national average (2.4%) with respect to Spanish linguistic isolation.  
Approximately 2.0% of the residents were linguistically isolated (Spanish).  The main effect 
of neighborhood spatial extent was significant within-in facility neighborhoods (F(1.50, 
918.73)=3.82, p=0.03 with Huynh-Feldt correction).  The effect appears to be driven by a 
lower percentage of linguistically isolated individuals in the three mile radius when 
compared with either the half mile (p<0.0005) or the one mile radius (p=0.04).  Table 9.3 
shows descriptive statistics for the ethnicity variable. 
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Table 9.3:  Ethnic Hispanic neighborhood statistics 
Facility Neighborhood n mean median std min max
Half Mile Radius
Percent Linguisitcally Isolated 615 2.07 0.00 5.13 0.00 43.60
One Mile Radius
Percent Linguisitcally Isolated 615 1.97 0.00 4.39 0.00 36.00
Three Mile Radius
Percent Linguisitcally Isolated 615 1.77 0.50 3.53 0.00 30.00  
 
9.1.5 Low Income Neighborhood 
Average incomes were very similar to the national figure ($41,994) for all three definitions of 
community neighborhood.  A main effect of neighborhood spatial extent was significant 
within-in facility neighborhoods (F(1.32, 810.57)=15.526, p<0.0005 with Huynh-Feldt 
correction).  Average incomes were higher in neighborhoods defined by the three mile 
radius than in either the half mile (p<0.0005) or one mile radii (p<0.0005).  The effect of 
spatial extent used to define facility neighborhood was not significant when comparing the 
half-mile and one-mile radii (p=0.64).  Consequently, the low-income neighborhood variable 
showed a similar pattern.  The proportion of neighborhoods classified as low-income was 
significantly lower within the three mile radius definition (p<0.0001).  Table 9.4 shows the 
count of facilities characterized as operating within a low-income neighborhood for each 
facility neighborhood definition – half mile, one mile, three mile.  Descriptive statistics for 
the low income measures are also presented. 
 
Table 9.4:  Low income neighborhood statistics 
RADIUS
MEDIAN 
INCOME
LOW 
INCOME n mean median sd min max
299 316 615  hh income/1,000 39.12 36.59 13.94 4.62 117.4
48.62% 51.38% standardized score -0.18 -0.28 0.90 -2.43 5.72
300 315 615  hh income/1,000 39.26 36.90 13.27 3.22 108.52
48.78% 51.22% standardized score -0.19 -0.27 0.83 -4.35 5.72
445 170 615  hh income/1,000 41.81 38.71 16.74 4.06 268.93
72.36% 27.64% standardized score -0.01 -0.18 1.64 -3.63 35.95
THREE 
MILE 
HALF 
MILE 
ONE 
MILE
FACILITY NEIGHBORHOOD
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9.1.6 Educational Attainment 
The average percentage of neighborhood population with an advanced degree is somewhat 
under the national average of 8.55%.  A main effect of neighborhood spatial extent was 
significant within-in facility neighborhoods (F(1.62, 993.631)=39.441, p<0.0005 with Huynh-
Feldt correction).   Neighborhoods defined by the three mile radius had a higher percentage 
of advanced degree holders than did neighborhoods defined by the half mile (p<0.0005) or 
the one mile radii (p<0.0005).  There was also an effect of spatial extent with regard to 
educational attainment between the half mile and one mile neighborhood definitions 
(p=0.003).  Table 9.5 presents descriptive statistics for this variable. 
 
Table 9.5:  Neighborhood educational attainment statistics 
Facility Neighborhood n mean median std min max
Half Mile Radius
Percent Greater than BA/BS 615 5.32 4.20 4.79 0.00 31.40
One Mile Radius
Percent Greater than BA/BS 615 5.62 4.40 4.51 0.00 29.30
Three Mile Radius
Percent Greater than BA/BS 615 6.46 5.60 6.69 0.00 23.60  
 
9.1.7 Homeownership 
The average percentage of neighborhood population in owner-occupied units in this sample 
is close to the national average of 69.18%.  A main effect of spatial extent was significant 
within neighborhood definitions (F(1.56, 955.72)=3.765, p=0.03 with Huynh-Feldt 
correction) with respect to the population residing in owner-occupied units.  Approximately 
69% of the population resides in owner-occupied units within the half mile neighborhood 
radius.  A little more than 68% of population has the same status within the one mile 
neighborhood radius while nearly 70% of the population lives in their own homes within the 
three mile radius.    The effect of spatial extent on the ownership variable is evident by a 
higher percentage of the population in owner-occupied units in the three mile radius when 
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compared to the half mile (p=0.01) or the one mile radii (p=0.01).  Table 9.6 presents 
descriptives for the homeownership variable for all three neighborhood definitions. 
 
Table 9.6:  Neighborhood homeownership statistics 
Facility Neighborhood n mean median std min max
Half Mile Radius
Percent Population in Owner-occupied units 615 68.58 72.60 20.13 0.00 100.00
One Mile Radius
Percent Population in Owner-occupied units 615 68.41 71.30 17.85 0.00 100.00
Three Mile Radius
Percent Population in Owner-occupied units 615 69.87 71.30 12.59 19.80 100.00  
9.1.8 “Green Vote” 
The “green vote” variable is a function of the most recent LCV voting score of the 
congressperson representing the neighborhood times the population of the neighborhood.  
The LCV score did not vary as a function of neighborhood definition because congressional 
districts cover a large area.  The mean LCV score for these neighborhoods is 0.39, the median 
is 0.15.  The standard deviation of the variable is 0.378.  The minimum score observed is 0; 
the maximum score is 1.  
 
A main effect of spatial extent was significant within neighborhood definitions (F(1.02, 
626.871)=343.36, p<0.0005 with Huynh-Feldt correction) with respect to the neighborhood 
“green vote”.  This was expected due to increasing population totals as the spatial extent 
increased.  Significant difference were found between all combinations of neighborhood 
definition (p<0.0001, respectively).  Table 9.7 presents descriptives for the “green vote” 
variable for all three neighborhood definitions. 
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Table 9.7:  Neighborhood “green vote” statistics 
Facility Neighborhood n mean median std min max
Half Mile Radius
Green Vote/Thousand 615 2.07 1.38 5.68 0.00 129.74
One Mile Radius
Green Vote/Thousand 615 4.78 2.51 8.37 0.00 129.74
Three Mile Radius
Green Vote/Thousand 615 33.12 16.57 42.13 0.00 322.60  
9.1.9 Organizational Resources and Capabilities 
More than half of the facilities in the sample had experience with management systems.  
More specifically, 68% had developed pollution prevention plans while 64% had installed 
quality management systems.  Close to half of these facilities (46%) have both a pollution 
prevention plan and a quality management system. 
 
Facility size was measured by number of full-time employees (FTE), the average FTE at these 
facilities is 320.  This figure is likely inflated by a few extremely large operations, the median 
FTE is 150.  Overall, the size of these facilities seems well distributed, 41% have fewer than 
100 FTE.  Another 41% have greater than 100 but fewer than 500 facilities.  A clear minority 
(18%) have more than 500 FTE. 
 
Relatively few of these facilities represent independent single operation firms.  Nearly three-
quarters (74%) of these facilities are part of a larger organization.  However, ownership of 
these facilities is fairly equally distributed.  A little more than half (52%) are facilities of 
privately held firms.  Taken together these data suggest that the sample contains a mix of the 
management capabilities and resource availability that foster development of environmental 
management systems. 
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9.1.10 External Pressures and Environmental Performance 
Each of the four industrial sectors sampled appear equally represented by responding 
facilities.  Table 9.8 presents the number and percentage of responding facilities from each 
industrial sector. 
Table 9.8:  Industrial representation 
Count Percent
Chemicals and Chemical Preparations SIC 2899 161 26.18%
Plastic Products SIC 3089 155 25.20%
Coatings, Engravings and Allied Services SIC 3479 123 20.00%
Motor Vehicle Parts and Accessories SIC 3714 176 28.62%
Total 615 100.00%
Industrial Classification
 
 
Few of the facilities in this sample have foreign owners.  Only 89 (14%) of the facilities in 
this sample are owned by foreign corporations.  By contrast, a majority of these facilities 
(65%) produce goods that are sold in European and Asian markets.  Theses statistics suggest a 
good balance between foreign and domestic productive focus.   
 
The median pressure perceived at these facilities on the part of business partners to adopt 
EMS was 0.50 on a scale of 0 to 3.  The median pressure perceived at these facilities on the 
part of government to adopt EMS was zero on a scale of zero to three.  These statistics suggest 
that overall the pressure from these two external parties to adopt EMS was quite low.  With 
respect to government pressure, the median facility did not perceive any governmental 
pressure to adopt EMS. 
 
Most of the facilities (57%) did not have a recorded non-compliance or fine between 1996 
and 2001.  Of those facilities that did have a recorded non-compliance, the average number 
of violations over this six year period was 11, the median number of violations was 7.  At the 
105 facilities (17%) for which a non-compliance was observed and fines were assessed, the 
average fine paid by the facility was $118,306; the median fine was $17,115.  
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All of the facilities that were included in this study are required to report to TRI.  Twenty-
seven (4%) did not report any toxic emission between 1996 and 2001.  An examination of 
these reports reveals that most avoided emissions reports by filing the proprietary TRI Form 
A.  The average toxicity weighted emission at all facilities was 22,596.10.  The median value 
was 242.76.  The maximum toxicity value at these facilities was over 8,000,000.  The 
minimum (excluding those reporting via Form A) was 0.001.  These statistics suggest a high 
degree of variance in the toxicity of emissions at these facilities which is highly desirable. 
9.2 Selected Cross-Tabulations 
There was a main effect of spatial extent of neighborhood on the proportion of EMS adopting 
facilities in minority neighborhoods (p<0.0001).  Table 9.9 shows the number and proportion 
of facilities in neighborhoods characterized as minority that have environmental practices 
consistent with an ISO 14001 EMS controlling for the spatial definition of the neighborhood. 
 
Table 9.9:  Facility EMS adoption by minority neighborhood status 
HALF MILE RADIUS ONE MILE RADIUS THREE MILE RADIUS
No EMS Formal EMS No EMS Formal EMS No EMS Formal EMS
Non-Minority 232 206 227 204 230 214
52.97% 47.03% 52.67% 47.33% 51.80% 48.20%
Minority 94 83 99 85 96 75
53.11% 46.89% 53.80% 46.20% 56.14% 43.86%  
 
Similarly, there was a main effect of spatial extent of neighborhood on the proportion of 
EMS adopting facilities in low income neighborhoods (p<0.0001).  Table 10 shows the 
number and proportion of facilities in neighborhoods characterized as low income that have 
environmental practices consistent with an ISO 14001 EMS controlling for the spatial 
definition of the neighborhood. 
 
Table 9.10:  Facility EMS adoption by low income neighborhood status 
HALF MILE RADIUS ONE MILE RADIUS THREE MILE RADIUS
No EMS Formal EMS No EMS Formal EMS No EMS Formal EMS
Median Income 157 142 158 142 228 217
52.51% 47.49% 52.67% 47.33% 51.24% 48.76%
Low Income 169 147 168 147 98 72
53.48% 46.52% 53.33% 46.67% 57.65% 42.35%  
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There was a main effect of spatial extent of neighborhood on the proportion of EMS adopting 
facilities in environmental justice neighborhoods (p<0.0001).  Table 11 shows the number 
and proportion of facilities in neighborhoods characterized as environmental justice 
neighborhoods that have environmental practices consistent with an ISO 14001 EMS 
controlling for the spatial definition of the neighborhood. 
 
Table 9.11:  Facility EMS adoption by environmental justice neighborhood status 
HALF MILE RADIUS ONE MILE RADIUS THREE MILE RADIUS
No EMS Formal EMS No EMS Formal EMS No EMS Formal EMS
Non-EJ N'hood 254 222 253 225 272 251
53.36% 46.64% 52.93% 47.07% 52.01% 47.99%
EJ N'hood 72 67 73 64 54 38
51.80% 48.20% 53.28% 46.72% 58.70% 41.30%  
 
The proportion of facilities engaged in environmental practices consistent with the ISO 
14001 standard was lower at sites located inside central cities than at sites located in 
suburban and rural areas (p=0.003).  There was no statistically significant difference in the 
proportion of facilities with at least one recorded non-compliances with respect to the 
formalization of environmental practices (p=0.42).  Emissions were more toxic, however, at 
facilities that had enlisted these ISO 14001 equivalent environmental practices (p=0.03).  
Facilities located outside the central cities were no more likely, however, to have recorded 
non-compliances (p=1.00) nor to release more toxic emissions into the environment (p=0.58). 
9.3 Correlations 
Table 9.12 below contains definitions of the variables that are presented in the correlation 
matrices that follow.   Each matrix presents the correlation coefficients for the variables 
modeled in the regression equation.  Tables 9.13, 9.14 and 9.15 present the correlation 
coefficients of variables at the half mile, one mile and three mile definition of neighborhood, 
respectively.  The significance of the association is presented along with the mean, standard 
deviation and number of observations.  Analysis of the associations presented in the matrices 
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suggests little cause for concern with respect to multicollinearity.  None of the coefficients 
are greater than r=0.60. 
Table 9.12:  Variable labels 
VARIABLE DEFINITION
URBAN = 1=CENTRAL CITY, 0=SUBURBAN/RURAL
MNHB = 1=MINORITY NEIGHBORHOOD, 0=MAJORITY NEIGHBORHOOD (HALF)
MNMB = 1=MINORITY NEIGHBORHOOD, 0=MAJORITY NEIGHBORHOOD (ONE)
MNTB = 1=MINORITY NEIGHBORHOOD, 0=MAJORITY NEIGHBORHOOD (THREE) 
LOWIHA = 1=LOW INCOME HOOD, 0=AVERAGE INCOME HOOD (HALF) 
LOWIMA = 1=LOW INCOME NEIGHBORHOOD, 0=AVERAGE INCOME NEIGHBORHOOD (ONE) 
LOWITA = 1=LOW INCOME HOOD, 0=AVERAGE INCOME HOOD (THREE) 
LINGH = LINGUISTIC ISOLATION - PERCENT (HALF)
LINGM = LINGUISTIC ISOLATION - PERCENT (ONE)
LINGT = LINGUISTIC ISOLATION - PERCENT (THREE)
BXPH = GREATER THAN BACHELOR DEGREE - PERCENT >25 (HALF)
BXPM = GREATER THAN BACHELOR DEGREE - PERCENT >25 (ONE)
BXPT = GREATER THAN BACHELOR DEGREE - PERCENT >25 (THREE)
OWNH = POPULATION IN OWNER HOUSING - PERCENT (HALF)
OWNM = POPULATION IN OWNER HOUSING - PERCENT (ONE)
OWNT = POPULATION IN OWNER HOUSING - PERCENT (THREE)
GVTH = GREEN VOTE - LCV SCORE * POP  > 18 (HALF)
GVTM = GREEN VOTE - LCV SCORE * POP > 18 (ONE)
GVTT = GREEN VOTE - LCV SCORE * POP > 18 (THREE)
EMS = 1=FORMAL EMS, 0=NO EMS
PPLAN = 1=POLLUTION PREVENTION PLAN, 0=NO POLLUTION PREVENTION PLAN
TQM = 1=TQM SYSTEM, 0=NO TQM SYSTEM
FTE = FULL TIME EMPOLYEES
LGORG = 1=PART OF LARGER ORGANIZATION, 0=INDEPENDENT FACILITY
TRADED = 1=PUBLICLY TRADED, 0=PRIVATELY HELD
CHEMIC = 1=CHEMICALS SIC2899, 0=OTHER INDUSTRY
PLASTIC = 1=PLACTICS SIC3089, 0=OTHER INDUSTRY
METALF = 1=COATINGS SIC3479, 0=OTHER INDUSTRY
MOTOR = 1=MOTOR V PARTS SIC3714, 0=OTHER INDUSTRY
BUZMED = BUSINESS MOTIVATION RATING - MEDIAN
GOVTMED = GOVERNMENT MOTIVATION RATING - MEDIAN
EXPORT = 1=EXPORTING TO EU OR ASIA, 0=DOMESTIC OR LATIN AMERICA
TRI96W = WEIGHTED TRI RELEASES 1996-2001
VIOLATE = “1=NON-COMLIANCE OR FINE, 0=NO NON-COMPLIANCE AND NO FINES”  
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Table 9.13:  Half mile correlation coefficients 
VARIABLE
URBAN 1.00
MNHB 0.19 *** 1.00
LOWIHA 0.11 ** 0.35 *** 1.00
LINGH 0.21 *** 0.24 *** 0.24 *** 1.00
BXPH 0.01 -0.14 ** -0.34 *** -0.17 *** 1.00
OWNH -0.30 *** -0.33 *** -0.48 *** -0.33 *** 0.11 ** 1.00
GVTH 0.09 * 0.06 -0.06 0.05 0.08 * -0.02 1.00
PPLAN 0.00 0.01 0.06 -0.01 -0.02 -0.06 0.01 1.00
TQM -0.03 -0.05 -0.01 -0.01 0.07 + -0.04 0.01 0.10 ** 1.00
FTE -0.04 -0.07 + -0.06 -0.12 ** -0.03 0.06 -0.03 0.05 0.11 ** 1.00
LGORG -0.05 0.01 0.02 -0.09 * 0.01 0.04 -0.01 0.13 ** 0.24 *** 0.17 *** 1.00
TRADED -0.08 * 0.00 -0.03 -0.03 0.02 0.05 -0.01 0.13 ** 0.21 *** 0.22 *** 0.52 *** 1.00
CHEMIC -0.01 -0.10 * -0.01 0.00 0.09 * 0.05 -0.02 0.07 + 0.00 -0.15 ** -0.02 0.02 1.00
PLASTIC -0.03 0.02 0.06 0.05 0.03 -0.05 0.01 -0.16 *** -0.12 ** -0.08 * -0.16 *** -0.25 *** -0.35 *** 1.00
METALF 0.16 *** 0.06 0.06 0.07 + -0.08 * -0.07 + -0.04 -0.07 + 0.04 -0.09 * -0.01 -0.04 -0.30 *** -0.29 *** 1.00
MOTOR -0.10 ** 0.03 -0.09 * -0.11 ** -0.05 0.06 0.04 0.15 ** 0.08 + 0.31 *** 0.18 *** 0.26 *** -0.38 *** -0.37 *** -0.32 *** 1.00
BUZMED -0.02 -0.03 -0.01 -0.03 0.03 0.02 0.04 0.19 *** 0.14 ** 0.09 * 0.23 *** 0.19 *** -0.03 -0.14 ** -0.02 0.19 1.00
GOVTMED 0.04 0.02 0.08 * 0.01 -0.07 + -0.08 * 0.00 0.00 -0.02 -0.12 ** -0.07 + -0.10 ** -0.02 0.06 0.04 -0.07 0.29 1.00
EXPORT -0.10 ** -0.07 + -0.03 -0.08 * 0.11 ** 0.02 0.05 0.03 0.24 *** 0.15 ** 0.28 *** 0.22 *** 0.04 -0.03 -0.15 *** 0.12 0.11 -0.01 1.00
TRI96W -0.01 -0.02 -0.04 -0.02 0.01 0.02 -0.01 0.03 -0.04 -0.01 0.03 0.05 0.08 * -0.03 -0.03 -0.02 -0.03 -0.03 -0.05 1.00
VIOLATE 0.00 0.00 0.00 -0.11 ** 0.01 0.08 + 0.00 0.02 -0.01 0.18 *** 0.11 ** 0.07 + -0.03 -0.11 ** 0.06 0.07 -0.03 -0.05 0.04 0.05 1.00
EMS -0.12 ** 0.00 -0.01 -0.04 0.03 0.03 -0.07 + 0.38 *** 0.21 *** 0.23 *** 0.34 *** 0.34 *** -0.01 -0.13 ** -0.19 *** 0.30 0.27 -0.10 0.15 0.06 0.03 1.00
MEAN 0.22 0.29 0.51 2.07 5.32 68.58 2070.95 0.68 0.64 320.15 0.74 0.48 0.26 0.25 0.20 0.29 0.67 0.47 0.65 22596.10 0.43 0.43
STD 0.42 0.45 0.50 5.13 4.79 20.13 5682.01 0.47 0.48 547.07 0.44 0.50 0.44 0.43 0.40 0.45 0.80 0.93 0.48 359164.94 0.50 0.50
N 615 615 615 615 615 615 615 615 615 615 615 615 615 615 615 615 615 615 615 615 615 615
*** p <  0.0001 ** p <  0.01 * p <  0.05 +  p <  0.10 r >  0.61
PLASTIC METALF MOTOR VIOLATEBUZMED GOVTMED EXPORT TRI96WFTE LGORG TRADED CHEMIC EMSURBAN MNHB LOWIHA LINGH BXPH OWNH GVTH PPLAN TQM
  
Table 9.14:  One mile correlation coefficients 
VARIABLE
URBAN 1.00
MNMB 0.19 *** 1.00
LOWIMA 0.10 ** 0.30 *** 1.00
LINGM 0.21 *** 0.17 *** 0.18 *** 1.00
BXPM 0.03 -0.16 *** -0.33 *** -0.17 *** 1.00
OWNM -0.31 *** -0.31 *** -0.47 *** -0.33 *** 0.07 + 1.00
GVTM 0.26 *** 0.08 + 0.02 0.35 0.06 -0.21 *** 1.00
PPLAN 0.00 -0.01 0.06 0.01 -0.02 -0.08 + 0.01 1.00
TQM -0.03 -0.06 -0.05 -0.02 0.07 + -0.07 + 0.04 0.10 ** 1.00
FTE -0.04 -0.06 -0.03 -0.13 ** -0.02 0.05 -0.05 0.05 0.11 ** 1.00
LGORG -0.05 -0.02 0.02 -0.08 + -0.01 0.00 -0.07 + 0.13 ** 0.24 *** 0.17 *** 1.00
TRADED -0.08 * -0.04 -0.03 -0.05 0.00 0.02 -0.07 + 0.13 ** 0.21 *** 0.22 *** 0.52 *** 1.00
CHEMIC -0.01 -0.07 + -0.03 0.01 0.06 0.06 -0.01 0.07 + 0.00 -0.15 ** -0.02 0.02 1.00
PLASTIC -0.03 0.02 0.05 0.05 0.05 -0.04 -0.01 -0.16 *** -0.12 ** -0.08 * -0.16 *** -0.25 *** -0.35 *** 1.00
METALF 0.16 *** 0.07 + 0.04 0.09 * -0.06 -0.07 + 0.05 -0.07 + 0.04 -0.09 * -0.01 -0.04 -0.30 *** -0.29 *** 1.00
MOTOR -0.10 ** -0.01 -0.05 -0.13 ** -0.06 0.03 -0.02 0.15 ** 0.08 + 0.31 *** 0.18 *** 0.26 *** -0.38 *** -0.37 *** -0.32 *** 1.00
BUZMED -0.02 -0.03 0.01 0.01 0.06 -0.03 0.02 0.19 *** 0.14 ** 0.09 * 0.23 *** 0.19 *** -0.03 -0.14 ** -0.02 0.19 *** 1.00
GOVTMED 0.04 0.03 0.07 + 0.03 -0.03 -0.08 * 0.02 0.00 -0.02 -0.12 ** -0.07 + -0.10 ** -0.02 0.06 0.04 -0.07 + 0.29 *** 1.00
EXPORT -0.10 ** -0.10 ** -0.02 -0.10 ** 0.08 * -0.01 -0.02 0.03 0.24 *** 0.15 ** 0.28 *** 0.22 *** 0.04 -0.03 -0.15 *** 0.12 ** 0.11 ** -0.01 1.00
TRI96W -0.01 -0.02 -0.03 -0.02 0.02 0.02 0.00 0.03 -0.04 -0.01 0.03 0.05 0.08 * -0.03 -0.03 -0.02 -0.03 -0.03 -0.05 1.00
VIOLATE 0.00 0.00 -0.01 -0.10 ** 0.00 0.04 -0.02 0.02 -0.01 0.18 *** 0.11 ** 0.07 + -0.03 -0.11 ** 0.06 0.07 + -0.03 -0.05 0.04 0.05 1.00
EMS -0.12 ** -0.01 -0.01 -0.06 0.04 0.01 -0.05 0.38 *** 0.21 *** 0.23 *** 0.34 *** 0.34 *** -0.01 -0.13 ** -0.19 *** 0.30 *** 0.27 *** -0.10 ** 0.15 ** 0.06 0.03 1.00
MEAN 0.22 0.30 0.51 1.97 5.63 68.41 4779.41 0.68 0.64 320.15 0.74 0.48 0.26 0.25 0.20 0.29 0.67 0.47 0.65 22596.10 0.43 0.47
STD 0.42 0.46 0.50 4.39 4.51 17.85 8372.00 0.47 0.48 547.07 0.44 0.50 0.44 0.43 0.40 0.45 0.80 0.93 0.48 359164.94 0.50 0.50
N 615 615 615 615 615 615 615 615 615 615 615 615 615 615 615 615 615 615 615 615 615 615
*** p <  0.0001 ** p <  0.01 * p <  0.05 +  p <  0.10 r >  0.60
EMSURBAN MNMB LOWIMA LINGM BXPM OWNM GVTM PPLAN TQM FTE LGORG TRADED CHEMIC PLASTIC METALF MOTOR VIOLATEBUZMED GOVTMED EXPORT TRI96W
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Table 9.15:  Three mile correlation coefficients 
VARIABLE
URBAN 1.00
MNTB 0.17 *** 1.00
LOWITA 0.14 ** 0.39 *** 1.00
LINGT 0.23 *** 0.22 *** 0.14 ** 1.00
BXPT 0.01 -0.16 *** -0.22 *** -0.14 ** 1.00
OWNT -0.43 *** -0.35 *** -0.33 *** -0.38 *** -0.08 * 1.00
GVTT 0.38 *** 0.07 + 0.06 0.48 *** 0.18 *** -0.46 *** 1.00
PPLAN 0.00 0.00 -0.05 0.00 -0.07 + -0.01 -0.02 1.00
TQM -0.03 -0.06 -0.13 ** -0.03 0.11 ** -0.04 0.07 + 0.10 ** 1.00
FTE -0.04 -0.06 -0.05 -0.14 ** 0.00 0.05 -0.03 0.05 0.11 ** 1.00
LGORG -0.05 -0.07 + -0.09 * -0.11 ** 0.03 0.09 * -0.12 ** 0.13 ** 0.24 *** 0.17 *** 1.00
TRADED -0.08 * -0.06 -0.07 + -0.07 + -0.03 0.03 -0.09 ** 0.13 ** 0.21 *** 0.22 *** 0.52 *** 1.00
CHEMIC -0.01 -0.03 -0.05 0.02 0.04 0.05 0.02 0.07 + 0.00 -0.15 ** -0.02 0.02 1.00
PLASTIC -0.03 -0.01 0.04 0.03 0.05 0.05 0.00 -0.16 *** -0.12 ** -0.08 * -0.16 *** -0.25 *** -0.35 *** 1.00
METALF 0.16 *** 0.06 0.05 0.08 * -0.06 -0.13 ** 0.08 * -0.07 + 0.04 -0.09 * -0.01 -0.04 -0.30 *** -0.29 *** 1.00
MOTOR -0.10 ** -0.02 -0.04 -0.12 ** -0.03 0.01 -0.09 ** 0.15 ** 0.08 + 0.31 *** 0.18 *** 0.26 *** -0.38 *** -0.37 *** -0.32 *** 1.00
BUZMED -0.02 -0.06 -0.02 -0.02 0.04 -0.01 0.00 0.19 *** 0.14 ** 0.09 * 0.23 *** 0.19 *** -0.03 -0.14 ** -0.02 0.19 *** 1.00
GOVTMED 0.04 0.04 0.02 0.02 0.01 -0.04 * 0.06 0.00 -0.02 -0.12 ** -0.07 + -0.10 ** -0.02 0.06 0.04 -0.07 + 0.29 *** 1.00
EXPORT -0.10 ** -0.07 + -0.05 -0.09 * 0.08 + 0.02 -0.03 0.03 0.24 *** 0.15 ** 0.28 *** 0.22 *** 0.04 -0.03 -0.15 *** 0.12 ** 0.11 ** -0.01 1.00
TRI96W -0.01 -0.03 -0.03 -0.02 0.02 0.03 -0.03 0.03 -0.04 -0.01 0.03 0.05 0.08 * -0.03 -0.03 -0.02 -0.03 -0.03 -0.05 1.00
VIOLATE 0.00 -0.06 -0.07 + -0.11 ** 0.00 0.08 * -0.04 0.02 -0.01 0.18 *** 0.11 ** 0.07 + -0.03 -0.11 ** 0.06 0.07 + -0.03 -0.05 0.04 0.05 1.00
EMS -0.12 ** -0.04 -0.06 -0.08 * 0.03 0.03 -0.07 + 0.38 *** 0.21 *** 0.23 *** 0.34 *** 0.34 *** -0.01 -0.13 ** -0.19 *** 0.30 *** 0.27 *** -0.10 ** 0.15 ** 0.06 0.03 1.00
MEAN 0.22 0.43 0.28 1.77 6.46 69.87 33116.47 0.68 0.64 320.15 0.74 0.48 0.26 0.25 0.20 0.29 0.67 0.47 0.65 22596.10 0.43 0.47
STD 0.42 0.50 0.45 3.53 3.69 12.59 42134.33 0.47 0.48 547.07 0.44 0.50 0.44 0.43 0.40 0.45 0.80 0.93 0.48 359164.94 0.50 0.50
N 615 615 615 615 615 615 615 615 615 615 615 615 615 615 615 615 615 615 615 615 615 615
*** p <  0.0001 ** p <  0.01 * p <  0.05 +  p <  0.10 r >  0.60
EMSURBAN MNTB LOWITA LINGT BXPT OWNT GVTT PPLAN TQM FTE LGORG TRADED CHEMIC PLASTIC METALF MOTOR VIOLATEBUZMED GOVTMED EXPORT TRI96W
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9.4 Regression Models 
All models were highly statistically significant (p<0.0001), model fit statistics (Hosmer & 
Lemeshow goodness-of-fit) have high values as do model predictive power statistics (pseudo 
R2).  The is no evidence of multi-collinearity given the tolerance coefficients.  Results of the 
models are presented in  Table 9.16 (saturated models) and  Table 9.17 (reduced models).   
 
On the face of it, these results suggest that we may make strong inferences about the impact 
of these variables on the EMS adoption decision particularly with respect to the influence of 
location.  However, one does observe some key differences between models when a is 
lowered to the p<0.05 level.  For instance, four variables – foreign ownership, chemical 
industry classification, plastics industry classification and minority neighborhood –  lose 
significance in all three models.  An additional variable – environmental justice 
neighborhood – loses significance at the one mile spatial extent.  I’ve chosen to report 
significance at the a=0.10 level so that the reader may draw their own conclusions from these 
results as well.  However, in evaluating my hypotheses I accept only those associations that 
are significant at the a=0.05 level.   
9.4.1 Hypotheses 1 and 2 
Do these results collaborate prior studies with regard to the EMS adoption decision?  To a 
large degree they do indeed.  Substantial support was found for hypothesis 1, which 
anticipated that facilities with environmental and quality management experience would be 
more likely to have practices consistent with the ISO 14001 standard.  Facilities with 
pollution prevention plans were approximately six times as likely to have these practices in 
place as were facilities with no plan.  Facilities with a total quality management system in 
place were nearly twice as likely to adopt such practices.   Support was also found for 
hypothesis 2, which expected the adoption of ISO 14001 equivalent practices to increase as 
internal resources available to the facility increased.  For example, the likelihood of EMS 
adoption increased with the number of full time employees.  Furthermore, facilities with 
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access to the resources of a parent organization were more than two times as likely as 
independent operations to engage in these practices.  Finally, facilities that are part of a 
publicly traded firm were more than two-thirds as likely as facilities of privately held firms 
to adopt this suite of management techniques.   
9.4.2 Hypotheses 3 and 4 
The results provide no support for hypothesis 3 which expected the likelihood of adopting 
ISO 14001 equivalent practices to increase with less impressive environmental performance.  
The number of recorded non-compliance between 1996 and 2001 was not predictive of 
formalized environmental practice adoption.  Furthermore, the toxicity of facility emissions 
was dropped from the final model due to marginally lower significance than non-
compliance.  This result is intriguing considering prior research on the EMS adoption 
decision has shown a strong positive relationship between toxic emissions and environmental 
management practices.  
 
One possible source of the divergence in results is that prior studies have aggregated 
emissions to firm level to study EMS rigor as opposed to adoption (Anton et al. 2004) while 
others have examined the decision to certify EMS at the firm level (Darnall 2003).  It is 
possible that environmental performance at the facility level is less relevant to the decision 
to adopt EMS.  Alternatively, the measure I chose to model this influence may simply be less 
optimal at capturing the influence of environmental performance on the adoption decision.  
To investigate the latter possibility, I substituted a variety of measures for both the emissions 
and non-compliance variables.  There was no instance in which any measure was statistically 
significant.20  Given that firm level data were not available to model the facility decision to 
                                            
20 I modeled two additional measures of non-compliance: 1. A dichotomous construction where the observation 
of at least one non-compliance was in one state and the absence of non-compliance in the other; and 2.  A 
normalized measure of total number of non-compliance such that the average non-compliance at the facility 
was equal to one (x=1).  I modeled three measures of toxicity:  1.  Following Darnall (2003) I took the log of 
total TRI emissions for the period of interest; 2.  Following Anton et al. (2004) I took the square root of 
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adopt an EMS, the results are inconclusive with regard to the relationship between 
environmental performance and facility EMS adoption. 
 
Similarly, the results provide only marginal support for hypothesis 4 at the a=0.05 level.  
Hypothesis 4 expected the likelihood of EMS adoption to vary depending on the industrial 
classification of the facility.  Facilities in the chemicals (SIC2899) and plastics (SIC3089) 
industries were no less likely than were facilities in the auto supply industry (SIC3714) to 
adopt ISO 14001 equivalent EMSs.  Facilities in the coating and engraving industry (SIC3479) 
were, however, only approximately two-thirds as likely to adopt EMS as were auto supply 
facilities.   
9.4.3 Hypotheses 5 and 6 
In contrast with the above hypothesis, these results provide strong support for hypothesis 5 
which anticipated that pressures from external parties might influence the likelihood with 
which facilities chose to adopt environmental practices consistent with the ISO 14001 model.  
The expectation was that institutional pressures and incentives to adopt formal EMSs from 
business partners and government regulators would increase the likelihood of adoption.  
Results from this analysis confirm that these pressures do indeed exert some influence on the 
decision to adopt EMS. The results were somewhat unexpected with respect to governmental 
pressures, however.  More specifically, the likelihood that facilities would adopt this set of 
environmental practices was negatively associated with an increased perception of 
government pressure.   
 
In fact, facilities that rated governmental pressure “low” were only a quarter as likely as 
facilities with no government pressure to engage in these practices.  Facilities with “medium” 
pressure were only half as likely as facilities with no government pressure to have these 
                                                                                                                                            
normalized (x=1) total TRI emission for the period of interest; 3.  Applying Anton et al (2004) to toxicity 
weighted TRI emissions, I took the square root of normalized (x=1) toxicity weighted TRI emissions.   
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practices in place.  Facilities with “high” government pressure were even less likely to adopt 
when compared with facilities that faced no government pressure. 
   
By contrast, the influence of business pressures was more positively associated with the 
likelihood of adoption.  Facilities that reported “low” pressure from business associates to 
engage in environmental management were nearly three-quarters as likely than facilities 
with no business pressure to have ISO 14001 equivalent practices in place at their facilities.  
Facilities that reported “medium” pressure from these stakeholders were nearly two and a 
half times as likely as facilities with no business pressure to engage in these practices.  At 
facilities that reported “high” pressure from business partners, the likelihood of adoption 
compared to facilities with no business pressure to adopt was even higher.   
 
Support for hypothesis 6 which supposed that facilities with international ties would be more 
likely to adopt formalized environmental systems due to an increased focus on the practices 
by foreign governments and business interests was not evident in these results.  I do wish to 
point out, however, that at the less stringent a=0.10 level the results do support this 
hypothesis.  I draw particular attention to this case due to the fact that it seems reasonable to 
expect that the full impact of global pressure to adopt EMS has not yet reached a peak for 
facilities in the United States but that these results suggest a trend toward increasing 
acknowledgement of the importance of EMSs when entering foreign markets.  
9.4.4 Hypothesis 7 
Do facilities located in EJ neighborhoods adopt ISO 14001 based EMS with greater frequency 
than facilities in more affluent areas?  The results seem to suggest so.  Hypothesis 7 postulates 
that facilities located in environmental justice neighborhoods will seek to reduce strategic 
liabilities that arise due to this location by adopting formalized EMSs.  In two of the three 
models, a statistically significant association was found between this characteristic of the 
facilities’ neighborhood and adoption of ISO 14001 equivalent practices.  Specifically, 
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facilities located in neighborhoods that are minority and low income were more than twice 
as likely to adopt this set of environmental practices as were facilities located in 
neighborhoods with racial and economic conditions that were more similar to community 
averages.   
 
While the influence of the variable was less impressive at the three mile neighborhood 
extent, the significance of the result is still striking and raises a number of methodological 
questions.  More specifically, because we expect a dilution of minorities and clustered 
income distributions as the spatial extent is increased and captures a larger portion of the 
population, we would naturally expect less influence due to a concentration of minorities 
and low income groups.  Indeed, the descriptives show that the proportion of facilities 
located in environmental justice neighborhoods was dramatically lower within the three 
mile radius when compared to either the half mile or one mile radii.  This should reduce the 
number of facilities that are categorized as having operations within an environmental 
justice neighborhood and bias the results of the variable at this extent toward zero.   
 
The insignificance of the variable at the one mile spatial extent becomes perplexing using 
this logic.  One possibility that arises is that given the uneven distribution of minority and 
low-income individuals one a smaller scale, facilities might change from one category to 
another as the spatial extent increases; but due to chance the same proportion of facilities are 
represented within the spatial extents.  Correlations between the facilities located in EJ 
neighborhoods are highly significant between all three spatial extents (p<0.0001, 
respectively) and interestingly enough the association between the half mile and three mile 
radii (r=0.45) is less than the correlation between the half mile and one mile radii (r=0.69). 
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Table 9.16:  EMS adoption:  saturated logit model 
HALF MILE ONE MILE THREE MILES
pseudo R2 pseudo R2 pseudo R2
? ? ?
p p p
n n n
Hosmer & Lemeshow Hosmer & Lemeshow Hosmer & Lemeshow
Parameter Estimate p se Odds Ratio Parameter Estimate p se
Odds 
Ratio Parameter Estimate p se
Odds 
Ratio
Intercept -3.39 ** 1.11 - - Intercept -5.24 *** 1.18 - - Intercept -4.41 *** 1.09 - -
Urban -0.55 * 0.26 0.58 Urban -0.58 * 0.28 0.56 Urban -0.48 + 0.27 0.62
Minority and Low Income 1.29 ** 0.46 3.65 Minority and Low Income 0.82 + 0.50 2.27 Minority and Low Income 1.16 * 0.54 3.18
Minority Neighborhood -0.64 + 0.37 0.53 Minority Neighborhood -0.24 0.40 0.78 Minority Neighborhood -0.14 0.27 0.87
Low Income Neighborhood -0.25 0.26 1.23 Low Income Neighborhood -0.31 0.28 0.73 Low Income Neighborhood -0.60 0.44 0.55
Percent Linguistically Isolated 0.01 0.07 1.01 Percent Linguistically Isolated -0.05 0.06 0.95 Percent Linguistically Isolated 0.03 0.05 1.03
Low Income Hispanic 0.02 0.08 1.02 Low Income Hispanic 0.06 0.06 1.06 Low Income Hispanic -0.05 0.06 0.95
Percent Greater than BA/BS 0.03 0.02 1.03 Percent Greater than BA/BS 0.03 0.02 1.03 Percent Greater than BA/BS 0.03 0.03 1.03
Green Vote/Thousand (Log) -0.11 0.12 0.90 Green Vote/Thousand (Log) 0.12 0.10 1.12 Green Vote/Thousand (Log) 0.03 0.11 1.03
Pollution Prevention Plan 1.81 *** 0.25 6.09 Pollution Prevention Plan 1.82 *** 0.25 6.17 Pollution Prevention Plan 1.75 *** 0.24 5.76
TQM System 0.57 ** 0.23 1.77 TQM System 0.54 * 0.23 1.72 TQM System 0.54 ** 0.23 1.71
Full Time Employees (Log) 0.36 *** 0.10 1.43 Full Time Employees (Log) 0.36 *** 0.10 1.44 Full Time Employees (Log) 0.34 *** 0.10 1.40
Parent Organization 0.76 ** 0.30 2.14 Parent Organization 0.79 ** 0.29 2.20 Parent Organization 0.80 ** 0.29 2.24
Part of Publicly Traded Firm 0.52 * 0.24 1.68 Part of Publicly Traded Firm 0.51 * 0.24 1.67 Part of Publicly Traded Firm 0.52 * 0.24 1.68
Chemical Industry -0.53 + 0.30 0.59 Chemical Industry -0.54 + 0.29 0.58 Chemical Industry -0.49 + 0.29 0.61
Plastics Industry -0.50 + 0.31 0.61 Plastics Industry -0.47 0.30 0.62 Plastics Industry -0.41 0.30 0.66
Metal Coatings Industry -1.25 *** 0.32 0.29 Metal Coatings Industry -1.22 *** 0.31 0.30 Metal Coatings Industry -1.15 *** 0.32 0.32
Median Business Pressure 0.58 *** 0.15 1.79 Median Business Pressure 0.52 *** 0.15 1.68 Median Business Pressure 0.55 *** 0.15 1.74
Median Government Pressure -0.31 ** 0.12 0.73 Median Government Pressure -0.33 ** 0.12 0.72 Median Government Pressure -0.33 *** 0.12 0.72
Foreign Ownership 0.49 + 0.30 1.63 Foreign Ownership 0.52 + 0.30 1.68 Foreign Ownership 0.49 + 0.30 1.63
Violations -0.09 0.22 0.92 Violations -0.14 0.22 0.87 Violations -0.12 0.22 0.89
*** p <  0.0001, ** p <  0.01, * p <  0.05, +  p <  0.10 *** p <  0.0001, ** p <  0.01, * p <  0.05, +  p <  0.10 *** p <  0.0001, ** p <  0.01, * p <  0.05, +  p <  0.10
0.90 0.93 0.95
<0.0001 <0.0001 <0.0001
615 615 615
0.47 0.46 0.46
265.70 262.48 261.04
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Table 9.17:  EMS adoption:  reduced logit model 
HALF MILE ONE MILE THREE MILES
pseudo R2 pseudo R2 pseudo R2
? ? ?
p p p
n n n
Hosmer & Lemeshow Hosmer & Lemeshow Hosmer & Lemeshow
Parameter Estimate p se Odds Ratio Parameter Estimate p se
Odds 
Ratio Parameter Estimate p se
Odds 
Ratio
Intercept -3.39 ** 1.11 - - Intercept -5.24 *** 1.18 - - Intercept -4.41 *** 1.09 - -
Urban -0.55 * 0.26 0.58 Urban -0.58 * 0.28 0.56 Urban -0.48 0.27 0.62
Minority and Low Income 1.29 ** 0.46 3.65 Minority and Low Income 0.82 0.50 2.27 Minority and Low Income 1.16 * 0.54 3.18
Minority Neighborhood -0.64 0.37 0.53 Minority Neighborhood -0.24 0.40 0.78 Minority Neighborhood -0.14 0.27 0.87
Low Income Neighborhood -0.25 0.26 1.23 Low Income Neighborhood -0.31 0.28 0.73 Low Income Neighborhood -0.60 0.44 0.55
Percent Linguistically Isolated 0.01 0.07 1.01 Percent Linguistically Isolated -0.05 0.06 0.95 Percent Linguistically Isolated 0.03 0.05 1.03
Low Income Hispanic 0.02 0.08 1.02 Low Income Hispanic 0.06 0.06 1.06 Low Income Hispanic -0.05 0.06 0.95
Percent Greater than BA/BS 0.03 0.02 1.03 Percent Greater than BA/BS 0.03 0.02 1.03 Percent Greater than BA/BS 0.03 0.03 1.03
Green Vote/Thousand (Log) -0.11 0.12 0.90 Green Vote/Thousand (Log) 0.12 0.10 1.12 Green Vote/Thousand (Log) 0.03 0.11 1.03
Pollution Prevention Plan 1.81 *** 0.25 6.09 Pollution Prevention Plan 1.82 *** 0.25 6.17 Pollution Prevention Plan 1.75 *** 0.24 5.76
TQM System 0.57 ** 0.23 1.77 TQM System 0.54 * 0.23 1.72 TQM System 0.54 ** 0.23 1.71
Full Time Employees (Log) 0.36 *** 0.10 1.43 Full Time Employees (Log) 0.36 *** 0.10 1.44 Full Time Employees (Log) 0.34 *** 0.10 1.40
Parent Organization 0.76 ** 0.30 2.14 Parent Organization 0.79 ** 0.29 2.20 Parent Organization 0.80 ** 0.29 2.24
Part of Publicly Traded Firm 0.52 * 0.24 1.68 Part of Publicly Traded Firm 0.51 * 0.24 1.67 Part of Publicly Traded Firm 0.52 * 0.24 1.68
Chemical Industry -0.53 0.30 0.59 Chemical Industry -0.54 0.29 0.58 Chemical Industry -0.49 0.29 0.61
Plastics Industry -0.50 0.31 0.61 Plastics Industry -0.47 0.30 0.62 Plastics Industry -0.41 0.30 0.66
Metal Coatings Industry -1.25 *** 0.32 0.29 Metal Coatings Industry -1.22 *** 0.31 0.30 Metal Coatings Industry -1.15 *** 0.32 0.32
Median Business Pressure 0.58 *** 0.15 1.79 Median Business Pressure 0.52 *** 0.15 1.68 Median Business Pressure 0.55 *** 0.15 1.74
Median Government Pressure -0.31 ** 0.12 0.73 Median Government Pressure -0.33 ** 0.12 0.72 Median Government Pressure -0.33 *** 0.12 0.72
Foreign Ownership 0.49 0.30 1.63 Foreign Ownership 0.52 0.30 1.68 Foreign Ownership 0.49 0.30 1.63
Violations -0.09 0.22 0.92 Violations -0.14 0.22 0.87 Violations -0.12 0.22 0.89
*** p <  0.0001, ** p <  0.01, * p <  0.05, +  p <  0.10 *** p <  0.0001, ** p <  0.01, * p <  0.05, +  p <  0.10 *** p <  0.0001, ** p <  0.01, * p <  0.05, +  p <  0.10
0.47 0.46 0.46
265.70 262.48 261.04
0.90 0.93 0.95
<0.0001 <0.0001 <0.0001
615 615 615
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If one accepts the results at a<0.10, however, an alternative explanation for these results 
seem more intuitive.  In this instance, the most reasonable explanation for the results is that 
this analysis uses a spatial scale that is finer grained than previous studies.  This may lead to 
greater stability over distance since greater precision can be brought into the analysis by 
examining the neighborhood at this scale.  More specifically, I used the smallest unit of 
measurement for which data were available (census block group) and drew a radial buffer 
around the subject facility because it is reasonable to expect that land uses and thus 
residential patterns may not entirely conform to a single census unit or tract.   
 
Furthermore, sites of interests may lie on or very close to census boundaries.  Prior studies 
may have failed to consider the location of the site with respect to these boundaries.  With 
this omission, researchers may have overlooked relevant clusters of minority or low income 
populations (or clusters of non-minority or higher income populations) that are revealed 
when a different spatial unit is analyzed.  This omission would explain the variation in 
findings that have been reported within the EJ literature and also the lack of similar 
phenomena in this study.   
9.4.5 Hypotheses 8 and 9 
Hypothesis 8 proposed that the environmental awareness of stakeholders in communities is 
likely to influence the adoption of facility environmental practices consistent with ISO 
14001.  The results of this analysis provide no support for this hypothesis.  Facilities located 
in neighborhoods with higher educational attainment were no more likely to adopt EMS 
than were facilities located in neighborhoods with less impressive educational credentials.  
This result could be a result of the data chosen to model this influence.  For instance, the 
impact of educational attainment may vary with the level of education achieved.  
Furthermore, facilities located in neighborhoods with a higher “green vote” were no more 
likely to adopt EMS than were facilities in less environmentally demanding neighborhoods.  
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Finally, these results suggest only partial support for hypothesis 9.  Facilities located within 
central cities are less than half as likely as facilities in suburban or rural areas to adopt this set 
environmental practices in the one half mile and one mile neighborhood radii.  Additional 
investigation should be undertaken in an effort to explain these results since we do not 
expect to find variation between these models.  While claims of environmental justice can be 
found in any area where disproportionate numbers of minorities, ethic groups or 
economically disadvantaged individuals are concentrated, the history of residential patterns 
within the United States suggests that central cities are particularly vulnerable to this type of 
segregation.   
 
Table 9.18:  Hypothesis support 
Hypothesis Support
H 1: The likelihood of formal EMS adoption increases at facilities with environmental 
management experience. Strong
H 2: The likelihood of  formal EMS adoption increases with facility  resources Strong
H 3:  The likelihood of formal EMS adoption increases with both the toxicity of facility 
emissions and recorded non-compliances. None
H 4:  The likelihood of EMS adoption is influenced by industrial classification:  
facilities in the auto supply are more likely to adopt EMS than are facilities in the 
chemicals, plastics or coating industries.
Weak
H 5:  The likelihood of formal EMS adoption increases as the pressure for external 
mandates increases. Mixed
H 6:  The likelihood of formal EMS adoption increases if the facility has established   
international relationships. Weak
H 7:  The likelihood of formal EMS adoption increases if the facility is located in either 
a low income racial minority neighborhood or a low income hispanic neighborhood. Strong
H 8:  The likelihood of formal EMS adoption increases with the environmental 
awareness of the neighborhood. None
H 9:  The likelihood of formal EMS adoption decreases if the facility is located inside 
the central city where population densities are more intense. Mixed  
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A more complete understanding of the considerations which make central city facilities less 
likely to engage in formalized environmental practices may have important implications for 
planning agencies and policy makers that wish to target these areas. 
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Chapter 10:  Conclusions 
This study has argued that ISO 14001 based EMSs present a unique opportunity for the 
planning community to acquire a new tool in their efforts to address issues of environmental 
quality and equity.  It has investigated the factors that influence the decision of facilities to 
adopt environmental practices consistent with the ISO 14001 EMS model using data from a 
variety of federally sponsored databases and surveys.  The results show that facilities located 
in EJ neighborhoods are more likely to adopt EMSs and in doing so has provided insight into 
the benefits of EMS adoption as a source of leverage for local communities that may wish to 
encourage environmental management as a strategy to address environmental justice 
concerns.   
 
While numerous studies show that facilities adopt EMS with the goal of reducing 
environmental liability (Darnall 2003) and that facilities that have adopted such systems 
report reduced liabilities (Andrews et al 2003) there is little systematic evidence to support 
these assertions.  By showing that facilities constrained by environmental liabilities related to 
the location of operations are more likely to adopt EMS than are facilities not burdened by 
such concerns, this analysis is one step in providing empirical evidence to support these 
claims.  Additional research using different samples should be conducted to support or refute 
these findings. 
 
Furthermore, the consistency of these results between definitions of neighborhood is 
somewhat unexpected given that the definition of neighborhoods used within the EJ 
literature has produced ambiguous and at times contradictory results.  One interpretation of 
these results produces an explanation that has the potential to address a long standing 
quandary of how to “capture the essence” of neighborhood (Williams 1999).  It seems 
possible that the half mile radius is a good approximation for neighborhood while the three 
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mile radius is a good approximation of community (e.g., urban boundary, ward, or township) 
with respect to the manner in which industrial facilities understand the area within which it 
operates.  The one mile radius may be less meaningful because it subsumes more than one 
neighborhood but less than the entire community.  Further investigation into this possibility 
is warranted.   
 
In addition, this study suggests that since EMSs are widely expected to improve facility 
environmental performance (Raines 2003) further inquiry into the ability of EMSs to 
improve environmental performance at facilities in target areas such as minority and low 
income neighborhoods is necessary. If so, these systems may indeed be an effective tool in 
efforts to redress concerns of EJ at the local level.  By encouraging adoption of these systems, 
local official may be able to improve the environment for disadvantaged residents and 
provide leverage for greater plural involvement in community decisions.   
 
Greater community involvement in environmental decision making creates a win-win 
situation for both residents and business in that residents are able to enjoy a more healthful 
environment from reduced pollution and business gains greater legitimacy in their 
commitment to protect the environment and public health (Prout 1999, Morrison et al. 2000) 
and an ability to diffuse locational based environmental liabilities.  These efforts must, 
however, be weighed seriously against the negative consequences of government 
intervention in the adoption decision that are implied by these results.   
 
More specifically, these results strongly suggest that pressure from external actors have a 
differential affect on the decision to engage in formalized environmental management.  One 
source of difference may be how these mandates are perceived by facility management and 
personnel.  Mandates or pressures from government may be viewed as an extension of 
federal, state or local regulatory power and as such are considered burdensome and 
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inconsistent with the profit seeking mission of the facility (Hutson, Andrews and Edwards 
forthcoming).  While mandates from customer or corporate business associates might also be 
viewed similarly (Hutson, Andrews and Edwards forthcoming), facilities may be more likely 
to view the efforts of business actors to encourage EMS adoption as a cooperative endeavor 
(Hutson 2004) with a win-win result.   
 
These implications are serious for agencies that may wish to consider EMSs as tools to 
address issues of environmental protection or pollution reduction.  Agencies should be 
careful to craft incentives that are appropriate to the target industry and need to take the 
perceptions of these incentives by individual firms and facilities into consideration.  This 
finding also has implications for the applicability of the EMS as tool for the planning 
community.  In fact, these findings raise serious doubts about whether EMS is appropriate as 
either a condition for variances or a criterion for performance based zoning schemes even 
though I have suggested that the systems appear to produce results that are consistent with 
public aims within these contexts.     
  
Ultimately, the challenge for local entities is to devise the appropriate incentives that foster a 
public that is willing to engage industry and an industry willing to listen to the public.  One 
factor that may be brought to bear on this challenge is the ability of the local community to 
mobilize and influence the facility decision-making process.  The inability of this study to 
provide direction with regard to this issue is somewhat surprising considering that prior 
studies have shown that facilities in some instances are motivated to participate in 
environmental programs or develop environmental plans based on local pressures and a 
desire to be a good corporate neighbor (Delmas and Toffel 2004).   
 
It is difficult to dismiss the import of community pressure on facility environmental 
decisions based on non-significant findings from this analysis alone.  There is ample 
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theoretical and empirical evidence to suggest that other factors not measured here may be 
better able to capture this effect (Delmas and Toffel 2004).  Certainly, there are numerous 
examples to suggest that the efforts of planners to organize and rally community support to 
address quality of life issues can be successful.   
 
In fact, the non-significance of these findings could results from the measures that were 
chosen to proxy these influences.  For instance, future research might attempt to model the 
influence of different educational attainment levels – BA/BS, high school diploma for 
example – on the adoption decision.21 In addition, further research is warranted in order to 
gain a better understanding of how and where efforts to gain stakeholder access to industrial 
environmental management system design and administration have been successful and 
draw lessons from these models.  The fact that EMS are being adopted by facilities within EJ 
communities provides planners with yet another opportunity to fulfill our long standing 
professional mission to improve the general health and welfare of the public.   
                                            
21 I credit Pete Andrews with suggesting this important consideration. 
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